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Do You Use the Anemometer Correctly? 


By FRED T. ELDER{ 


Like the thermometer, most of us use an anemom- 
eter more or less frequently and give little thought to 
it beyond realizing that it can be helpful in making 
damper adjustments and in checking up the amount 
of air flowing. As a matter of fact, this instrument is 
well worth attention, for, unless understood and prop- 
erlv handled, its usefulness may be greatly lessened or 
even lost entirely. Understanding of the instrument, 
its construction, its errors, and its correct handling on 
the job will not only give better results but will make 
its use possible with the discrimination which should 
be exercised, for the anemometer is not applicable to 
all cases of air flow. 

By derivation and original development the anemom- 
eter is an instrument for measuring wind velocity and 
which has been adapted for measuring air velocities 
inside buildings. Although there are a number of forms 
of this meter we are concerned only with the ones which 
are commonly used in the heating and ventilating plants 
of buildings. 

Construction 


In this form the anemometer is an air-driven screw, 
set on fine bearings and so arranged that as it revolves 
a counting mechanism indicates on a dial the number 
of turns of the shaft. The propeller is surrounded by 
a substantial metal case and the counting indicator is 
mounted at the center. The dial of the counter can be, 
and usually is, graduated into feet instead of into rev- 
olutions of the shaft. The indicator is usually not 
solidly connected to the propeller but a clutch is pro- 
vided by means of which it can be connected or dis- 
connected at will by throwing a lever. This construc- 
tion permits the propeller to run freely without having 
to furnish power to turn the indicator 
until after the propeller is running. 

An important point in the construc- 
tion is the design and accuracy of the 
bearings. ‘These should be as nearly 
frictionless as possible if the instru- 
ment is for use at low air velocities 
such as are commonly found in venti- 
lating and heating ducts. Ordinarily, 
lubrication cannot be depended on 
nor is it convenient or desirable to 
have to keep oiling an anemometer. 
The usual method is to try to build 
the bearings themselves as frictionless 
as possible. Any of the commercial 
anemometers are carefully built but 
the care and precision used will 
naturally be reflected to some extent 
in the price. Jeweled bearings are 
the type most often installed. 

The commercial anemometer is 
available in two types—one for use 
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where velocities are high and the other for low speed 
work. For general all-round ventilation work the low 
speed instrument with its vanes set at an angle less 
than 45° to the plane of the wheel is the one usually 
selected and is considered to have a range of use be- 
tween 100 f.p.m. and 700 f.p.m. The vanes of the 
high velocity instrument are set at an angle greater 
than 45°. 

Both a handle and a base are sometimes provided, 
but if only a base is attached, a handle can be easily 
rigged up and helps in manipulation. 


Built-in Errors 


In order to understand the instrument thoroughly it 
is necessary to note how it works. 

If a stationary propeller with its blades set at an 
angle is placed in a stream of air some of the air par- 
ticles bump into the face of the vanes. Being suddenly 
stopped they set up a pressure on the vane, and part 
of the energy tries to push the vane out of its position 
and start it to turning. If there is enough of this energy 
the vanes will start to turn. The greater the speed of 
the air stream, the greater the turning force on the 
vanes becomes, and the faster the wheel turns. 

The first point to be noted about this arrangement 
is that some energy is necessary before the vanes 
actually start to move. This is the amount required to 
overcome the friction at the bearings. Thus, until the 
air stream moves fast enough to overcome the bearing 
friction the propeller will stand still and the instrument 
cannot be used. When the indicator is in gear the total 
friction is considerable. Just where the lower limit of 
use lies depends on the particular instrument, but 100 
f.p.m. is often set as the useful lower 
limit. 

A second fact to be understood is 
that since the anemometer is a vel- 
ocity instrument it possesses the 
characteristic of all such instruments 
in that its dependability increases, 
as the ratio of energy transmitted 
to the energy required to overcome 
friction increases. At low air speed 
this ratio is small and the instrument 
is not dependable. 

Another source of error, also pres- 
ent on account of the anemometer 
being a velocity instrument, is inertia 
of the moving parts. This is present 
if the velocity to which the vanes are 
exposed is not constant during the 
period for which a single continuous 
reading is made. This error tends to 
make the readings too high. 

At high air speed centrifugal action 
causes the air particles to be de- 
flected sideways when they strike the 
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vanes, and the pressure causes the vanes to distort 
slightly. The basic consideration behind the measure- 
ment of air movement in a turning vane is that the 
vane is truly screw-shaped, without thickness, and that 
the air flows in a straight line as it passes the propeller. 
If all these conditions are met a particle of air would 
move through a distance equal to the pitch of the screw 
every time the propeller turns around once. It can be 
seen that none of these conditions are exactly met in 
the commercial wheel. This is true at both high and 
low speeds but at high speed the displacement of the 
air and distortion of the vanes may become consider- 


able. 
Calibration 


As a result of all these considerations it is evident 
that the very best built and highest priced anemometer 
neither can possibly be a strictly accurate instrument 
nor can it be relied upon to give a measurement with- 
out checking it against some known quantity. We take 
care of this difficulty by “calibrating” the instrument. 

If the propeller wheel is allowed to turn in an air 
stream having a known velocity, and if the reading on 
the indicating device is taken, the variation between 
the known air speed and the speed shown by the 
anemometer can be noted. This plan makes it pos- 
sible to overcome many of the constructional limitations 
of the anemometer so that its accuracy is perhaps not 
so bad as might be supposed on reading over the 
preceding paragraphs. Practically all commercial 
anemometers carry a calibrating table or curve which 
gives the correction to be applied to the indicator 
reading. 

One other point regarding the calibrating table and 
its use is that any calibration applies only to the con- 
ditions under which the trial is run. In the case of 
anemometers the calibration is usually made by letting 
the propeller turn in an air stream having a tempera- 
ture of about 70°. If the anemometer is being used at 
air temperatures other than about 70° an error is likely 
to be introduced. In other words, the calibrating table 
no longer applies. ‘The reason for this is that with an 
increase in air temperature the bearings of the instru- 
ment expand and the friction of the instrument may 
be considerably above that at 70°. Again, the amount 
of this error will depend on the design of the bearings 
and the care with which the instrument is built. At 
very high air temperatures—especially if the anemom- 
eter is exposed to them for some time—the propeller 
may slow down very noticeably, or may even stop 
turning entirely. As most of our measurements in heat- 
ing work are made at temperatures above 70°, this 
matter of the unreliability of the anemometer due to 
temperature change is important. What makes this 
temperature effect especially difficult in the practical 
use of the anemometer is that unless one knows his 
own instrument well, either from past experience or 
from having tried it out himself, there is no way to 
tell just how temperature will affect it. 


Formulas 


Probably the most common place for taking measure- 





ments by the use of the anemometer is in front of a 
metal grille or a register face. This is true whether 
the register is on a supply or exhaust line. Taking 
away the register and making measurements directly 
in the duct is usually neither possible nor desirable for 
removal of the register changes the resistance to air 
flow, and a reading taken without the register in place 
may be entirely misleading. Because the actual use of 
the instrument is thus confined so largely to such loca- 
tions, a summary and rules for its use in front of 
registers will cover the use of the instrument anywhere, 

When the system is of the pressure type, with air 
entering under pressure, and exhausted through ducts 
by gravity or by induced draft, readings should be 
made at the supply grilles, as there is no way of deter- 
mining the volume of air that leaves through cracks 
and openings. For vacuum ventilatian, in which case 
air is drawn out of the space through a duct, so that 
the air within the space is at a slightly lower pressure 
than that of the surrounding atmosphere, the measure- 
ments should be made at the exhaust grilles. 

The latest studies made to learn the correct use of 
the anemometer in ventilating work are those of Prof. 
Lynn E. Davies, made at the Armour Institute, Chi- 
cago. He found that the following formula can be 
used. 
aa CV (A + a) 

2 


in which V = corrected average anemometer reading taken 
in contact with the grille, in f.p.m. 


c.f.m 


A= gross area of grille, in sq. ft. 
a = net free area of grille, in sq. ft. 


C=a coefficient, varying from 0.95 at 150 f.p.m. 
to 1.00 at 800 f.p.m. 


With grilles of the decorative variety, it is often dif- 
ficult, if not impossible, to estimate the amount of free 
area (a) with any degree of accuracy, and a small error 
in its determination will result in an important error 
in computing the flow. For this kind of grille, it is 
probable that the results obtained by holding the in- 
strument several inches from the face of the grille, and 
multiplying the average corrected velocity so obtained 
by the gross area of the grille will provide an indication 
of the volume of flow most closely approaching the 
actual conditions. 

The general procedure for determining the velocity 
through an exhaust register is identical with that de- 
scribed for the supply register, excepting that in all 
cases the instrument must be held in contact with the 
face of the grille, since the air is drawn into the open- 
ings from all sides as well as from directly in front. In 
exhaust register calculations, Professor Davies found 
that the value of the coefficient varies not only with 
the velocity, but also with the percentage of free area 
and the type of grille, and as a result the following 
formula is recommended: 


c.f.m.=—= KVA 


in which V and A are the same as in the preceding 
formula, and K is a coefficient whose value varies from 
0.76 at 150 f.p.m. to 0.83 at 700 f.p.m. 


If a constant value of 0.8 be used for K the maximum 
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error will be 742%, while if the value of K is varied 
with the indicated velocity as noted, the maximum 
error should not exceed 4%. 


Handling the Instrument 


In spite of the findings of this recent investigation, 
care in using the anemometer is still of the very first 
importance for, no matter how accurately coefficients 
are known, the indications shown by the instrument 
will still govern the soundness of the final results. Care- 
ful handling will do much to insure the accuracy. 

The first item in securing good readings at a register 
is to use a suitable method of traversing. There are 
two general methods. 

The first of these is to divide the register face into 
a number of equal areas about 6 in. square, taking a 
reading with the instrument held at the center of each 
square for an equal period of time. The usual practice 
is to make this time period at each station not less than 
half a minute, with one minute preferred. ‘Timing of 
these periods is of enough importance so that a stop 
watch should always be used. The instrument is held 
in place at the center of the square with the recording 
mechanism disengaged until the propeller has steadied 
its speed at each location. ‘Then the engaging lever is 
tripped and the stop watch started. At the end of the 
period the counting mechanism lever should be thrown 
before the instrument is moved to the next position. 
Throwing the lever must be done carefully and at the 
exact time desired. An assistant to hold the watch and 
to call out “ready-go” and “ready-stop” is practically 
necessary on accurate work. 

Careful use of this method of traversing will give 
readings which will approach the average velocity over 
the whole face of the register or grille, and this method, 
while longer and more tedious, is generally considered 
the better one for field use. 

The other traversing method consists of moving the 
anemometer slowly over the whole face of the register 
at a uniform rate. The principal objection to this pro- 
cedure is that the operator has to depend on his own 


sense of speed to judge whether he is really moving 
the instrument along steadily or not. There is a tend- 
ency both to hurry the work and to pass quickly over 
those parts of the grille where little air is flowing. The 
result is that the reading of the average speed will be 
shown greater than is really the case. On the other 
hand the stop watch need be started and stopped but 
once, and the trip lever for engaging and disengaging 
the counter need be thrown only at the beginning and 
end of the traverse. Success with this method is largely 
a personal matter. 

In either method the reading shown by the instru- 
ment divided by the minutes of time elapsed when the 
counter is engaged, is taken as the average velocity of 
flow over the whole register face and is “V” for use 
in the formulas after applying the corrections shown 
by the calibration table or chart. 

In actual use there are a number of precautions 
which help greatly in getting good readings. One is to 
rig the anemometer up to a long, stiff handle which 
will let it be placed in the air currents without upsetting 
conditions by the presence of your own body too close 
to the spot of observation. Such a handle also helps 
in reaching registers located too far off the floor. A 
second little refinement—and one easily made—is to 
use a string for tripping the counting mechanism. This 
permits starting and stopping without having to reach 
the lever by hand and thereby risking upsetting the 
flow condition or moving the instrument out of place. 
A third refinement is to mount the stop-watch on the 
handle with a lever which will trip the watch with the 
same motion which engages or disengages the counter. 

In spite of its limitations and the care with which 
it must be used in the field, the anemometer is still 
the best all-round measuring instrument for air flow 
which is generally available. No other measuring device 
approaches it in portability, simplicity, and lightness. 
Neither is there any other which does not require a 
more extended theoretical understanding. Instead of 
concluding that the instrument is not reliable it is much 
better to master the few tricks of manipulation and use 
it properly. 





Analysis of Industrial Dusts to Determine Their Degree of Harmfulness 


| of a given dust which determine its 
capacity to produce pulmonary injury are its chemical 
and mineralogical composition, its particle size, and the 
quantity in which it is present in the atmosphere, ac- 
cording to J. J. Bloomfield, sanitary engineer, United 
States Public Health Service. 

Research on the problem of industrial dust has estab- 
lished the fact that in general those dusts that are high 
in quartz content most readily produce a disabling 
fibrosis of the lungs. Industrial dusts may be classified 
into three groups with regard to their fibrosis-producing 
qualities: those composed completely of combined 
silica, such as pure asbestos; those containing free silica 
in the crystalline form, such as quartz; and dusts con- 
taining free silica in a non-crystalline form. It has been 
found that the harmfulness of a quartz-containing dust 


is in direct proportion to its quartz content. A combined 
chemical and petrographic analysis is employed to ac- 
curately determine the mineralogical characteristics of 
a dust. 

So far as the size of the dust particles is concerned, 
it is apparent that the material must gain access to the 
terminal portions of the respiratory tract where the 
harmful effects take place, and it is known that not all 
of the particles of inhaled dust gain access to or are 
retained by the human lung. It has been demonstrated 
that particles of a size greater than 10 to 12 microns 
in longest dimension are rarely found in lungs. From 
all evidence at hand, it is apparent that for prac- 
tical purposes we need only be concerned with those 
dust particles between one micron and five microns in 
longest dimension. 
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ir Conditioning a Civic Auditorium 
By BURRITT A. PARKST 


The heating, ventilating and conditioning of the new 
million dollar exhibition hall and community center in 
Grand Rapids. Calculations of air conditioning load. 


Ix 1930 the City of Grand Rapids approved a bond 
issue of $1,500,000 for the erection of a Civic Audito- 
rium and Convention Hall. Plans were developed and 
construction started in the spring of 1932. The structure 
was opened and dedicated January 1, 1933. 

Construction of the building was undertaken for a 
twofold purpose—to provide employment and to sup- 
ply Grand Rapids with needed facilities for accom- 
modating exhibitions, conventions, concerts, indoor 
athletic events, and various forms of public assemblage. 

The building, exclusive of site and furnishings will 
cost just about $1,000,000. On account of very favor- 
able conditions as to construction costs the City thus 
obtains an unusually complete building for the money— 
a building which would cost at least 25% more in nor- 
mal times. 

In order that the building may be as flexible as pos- 
sible and adaptable to a large variety of uses the struc- 
ture has been divided into three major units—the Main 
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Auditorium, the Small Auditorium or Assembly Hall, 
and the Exhibition Hall. Each of these units may be 
in use without disturbance to the other two or all may 
be interconnected and used together. 

The building is heated by steam supplied by the 
local utility company, being delivered to the building 
at about 15 lb. pressure. It is reduced to 4 or 5 |b. for 
supplying the direct radiation and 8 to 10 lb. for the 
air conditioning units. 

There are three separate heating mains—two running 
in opposite directions around the basement for supply- 
ing the direct radiation and one leading to the attic to 
supply the air conditioning units. ‘The return lines 
parallel, in general, the two basement steam mains con- 
necting to two duplex vacuum pumps—one in the north- 
west and one in the northeast corner of the building. 
The two sets of vacuum pumps are necessary because 
of the impossibility of bringing a return main across the 
rear of the building. On account of the proximity of 
Grand River and the fact that high water level is con- 
siderably above the ground floor or basement level, the 
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basement floor slab is heavily reinforced to resist up- 
ward water pressure and no trenches in the floor could 
be allowed. 

All corridors, lobbies, offices, dressing rooms, toilet 
rooms, committee rooms, storage rooms, etc., are heated 
by means of direct radiation. ‘The entrance vestibules 
are normally heated by means of direct fin type radia- 
tion enclosed in recesses and so connected by duct work 
and a supply fan on the basement ceiling that a positive 
and heated air supply may be introduced into the ves- 
tibules, placing them under a partial plenum and help- 
ing to counteract cold drafts from outside when large 
crowds are passing through. 

The main lobby is somewhat similarly treated, being 
normally heated by means of direct radiation but when 
large crowds are passing in or out of the entrances 
warmed air is blown out through grilles above the doors 
leading to the auditoriums and directed toward the 
outside entrances. ‘This warmed air is supplied by in- 
dependent fan-heater units located under the balcony 
of the main auditorium and taking air through grilles 
at the floor line from the lobby. 

The main auditorium, the small auditorium or assem- 
bly hall, and the exhibition hall are entirely heated by 
indirect means, except that there is a small amount of 
direct radiation located in recesses below the windows 
along the west wall of the assembly hall to help kill 
cold drafts. The above spaces are heated and ventilated 
by means of conditioned air which is filtered, warmed 
and humidified in the winter and filtered, cooled, and 
partially dehumidified in the summer. 

Considerable study and investigation was made as 
to the type of air conditioning apparatus to use, as it 
was desired to provide as complete a job of air condi- 
tioning as the nature and use of the building would 
justify without going to extremes in cost. Fortunately, 
there is available at a depth of about 250 feet, an ample 
supply of water at a temperature of about 50 degrees. 


Main auditoriu m—Air dis- 
charged through 48 slotted op- 
enings in ceiling and vented 
through grilles under balcony 
overhang and through mush- 
room vents in upper part of 
balcony to space below balcony 
and thence to attic 





A preliminary estimate of the refrigerating equipment 
necessary to give a fair degree of cooling in the summer 
time indicated that an expenditure of about $30,000 
would be required for the refrigerating machinery 
alone. As the building undoubtedly will not be in use 
every day, and probably will not be a self-supporting 
venture at best, it was decided that the last refinement 
in air conditioning equipment was not justified, and 
that such cooling as was thought desirable would have 
to be obtained through proper use of the cold ground 
water. 

Investigation also convinced the writer that where 
the cooling water temperature is 50° or above, an air 
washer type of cooler is not justified on account of the 
danger of increasing the relative humidity with a de- 
creasing temperature. It was therefore decided to keep 
the cooling medium out of contact with the air to be 
cooled by using copper extended surface. 

Specifications were prepared asking for performance 
guarantees under the following conditions: 

“As a refrigerating medium for use in the air condi- 
tioning units for cooling and dehumidifying, well water 
will be available at a temperature of about 53° at the 
unit. For units No. 1 to 6, incl., there will be supplied 
175 g.p.m. and for unit No. 7, 125 g.p.m. 

“Assuming that the building will be reasonably tight 
to prevent entrance of outside air; that all doors and 
windows, except public entrances, will be closed; and 
that the maximum number of people and electric light- 
ing load will be as given below. Contractor is to name 
the minimum dry bulb temperature and percentage of 
humidity obtainable with outdoor dry bulb temperature 
at 95° and wet bulb temperature of 75°, and assuming 
80% recirculation.” 

People Lighting Load-Kw. 


Avwditoriuma............<........... : 5000 100 
Assembly hall .................... 800 15 
Exhibition hall .................. 1000 40 
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In addition, the amount of air to be handled by each 
unit was specified and the face velocity through the 
coils was limited to a maximum of 625 feet per minute. 


Air Conditioning Units 


For heating and ventilating the above mentioned 
rooms, units of the following capacities were selected. 

Auditorium—4 units, 30,000 c.f.m. each. 

Exhibition hall—2 units, 30,000 c.f.m. each. 

Assembly hall—1 unit, 22,000 c.f.m. 

Each air conditioning unit consists of an air filter of 
the replaceable dry cell type; a bank of humidifying 
sprays; combination heating and cooling coils 8 sections 
deep, 3 pipes per section, of the extended surface copper 
tube type; a bank of eliminators, and a fan. 

Coils are of special design consisting of % in. O.D. 
copper tubes | in. on center across the face of the coil 
and 1% in. on center in direction of air flow, with cop- 
per fin extended surface. The sections are so connected 
and valved that they are all in use in the summer for 
cooling and dehumidifying, and for heating service two 
sections are used, the remaining six sections being 
valved off and drained. 

Cooling water from the well is admitted to the top 
of the last or eighth section of coils (toward the fan), 
down and into the bottom of the seventh section, up 
and into the top of the sixth section, and so on to the 
first section where the water passes out at the top to 
waste. 

For heating purposes an instantaneous type heater 
and motor driven circulating pump is provided for each 
unit. Steam supply to the heater is controlled by the 
temperature control system to vary the water tempera- 
ture in accordance with the heat demand. This gives 
very close control of the air temperature leaving the 
fan and considerably simplifies the temperature control 
equipment. 

A by-pass is provided at the side of the coils with 
air motor operated damper for by-passing a portion of 
the air around the coils, thus making the apparatus 
more responsive in the event of rapid changes in heat 
demand. This by-pass is also used in summer to give 
more responsive control of cooling and dehumidifying. 


Coils, instantaneous heater, and circulating pump are 
all mounted in a heavy drain pan so that any leakage 
will be discharged to waste without injury to the build- 
ing. The fan, fan motor, and direct connected motor 
driven circulating pump are mounted on sound insula- 
tive bases to absorb vibration. Canvas connections are 
made to the fan in the usual manner and the first 
twenty feet of the discharge duct is lined with a special 
acoustical felt to absorb or dissipate the air noises in- 
cident to operation of the fan. 

All motors for driving the air conditioning unit fans 
are of the slip ring variable speed type especially se- 
lected for quiet operation. 

With the above described air conditioning units the 
following results are expected when used for cooling and 
dehumidifying, when supplied with the amount of cool- 
ing water previously mentioned, and when recirculating 
80%. 

Outside air conditions—dry bulb temperature 95° 
wet bulb temperature 75° 
dew point 66° 
relative humidity 39% 


Inside air conditions—dry bulb temperature 80° 
wet bulb temperature 68° 
dew point 62° 
relative humidity 55% 


The four units for ventilating the main auditorium 
are located in the attic space above—two units on each 
side. Each unit discharges through a system of duct 
work to openings in the ceiling, as indicated on the 
plans. These openings have no grilles and: direct the 
air downward at an angle toward the center—the veloc- 
ity being adjusted so as to bring the air to the breath- 
ing line and create a moderate turbulent effect near the 
floor. The air is vented through grilled openings in 
the balcony overhang and also through 360 8-in. 
mushroom vents in the upper part of the balcony to 
the space below the balcony and thence to the attic 
through a furred space running around three sides of 
the room. The attic space therefore serves as a return 
air chamber from which air is drawn through the recir- 
culated air inlets to the conditioning units. A monitor 
is provided on the roof with air motor controlled louvers 
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so that all or any part of the return air may be vented. 

The two exhibition hall units are located in fan rooms 
on either side of the stage, discharging down through 
flues to large furred-in ducts on the exhibition hall ceil- 
ing. Air escapes from the ducts through louvered open- 
ings worked in in connection with the lighting fixtures. 
Ventilation of this room is across the room in both di- 
rections to combination vent and pipe galleries running 
along the east and west sides of the room. On account 
of the long horizontal runs the air is exhausted by 
means of a fan from each vent gallery and discharged 
back to the fan rooms where it may be recirculated or 
vented to the atmosphere as conditions dictate. 

The air conditioning unit for ventilating the assem- 
bly hall is located in a fan room above the assembly 
hall stage and discharges by means of duct work in 
the attic through ornamental plaster grilles in the ceil- 
ing. Air is vented from the room through grilled open- 
ings below the stage and thence up a flue to the fan 
room where it may be vented to the atmosphere or 
recirculated as for the other air conditioned rooms. 

All toilet rooms, coat rooms, or other portions of the 
building where objectionable odors may develop are 
provided with mechanical exhaust ventilation. ‘There 
are a total of 18 supply and exhaust fans throughout 
the building providing adequate ventilation whenever 
required. 


Temperature Control System 


A complete system of pneumatic temperature control 
is installed applied to all air conditioning units and 
direct radiation. The portion of the system controlling 
the direct radiation is of the dual type with the building 
divided into five zones. Any or all zones may be placed 
on “high” or “low” temperature by manipulating the 
proper switches at the control panel in the machinery 
room. This allows of any portion of the building com- 
prising one of the zones—such as the assembly hall with 








View in attic space over main 
auditorium showing ductwork 
and arrangement of lighting 


its lobby, corridors, dressing rooms, etc., being brought 
up to and maintained at, say 70°, while the remainder 
of the building is maintained at, say 50°. This arrange- 
ment will undoubtedly result in considerable saving in 
steam consumption over the usual installation. 

Control of the air conditioning units for winter oper- 
ation is through room thermostats actuating a grad- 
uated acting valve in the steam line to each hot water 
heater supplying hot water to the coils. There is also 
an adjustable insertion type thermostat in each fan dis- 
charge operating in such a manner that the tempera- 
ture of the air discharged to the room will gradually 
change between a maximum and minimum air temper- 
ature, depending on the heat requirement of the room. 
This insertion thermostat also actuates the by-pass 
damper around the coils so as to effect quick response 
to changes in heat demand. 

Two adjustable hygrostats are also located in each 
room arranged to control the humidifying sprays and 
thus regulate the humidity. 

Summer regulation is accomplished by means of dif- 
ferential thermostats—one exposed to the outside and 
the other to the inside temperature. ‘These thermostats 
operate in such a manner as to maintain a predeter- 
mined constant differential in dry bulb temperatures 
between inside and outside. his differential is adjust- 
able to give a maximum of 15° with an outside tem- 
perature of 95° and, of course, will be reduced with 
drop in outside temperature. These differential thermo- 
stats operate the by-pass damper to the coils to main- 
tain the desired dry bulb temperature, while the hygro- 
stat controls the cooling water supply to the coils to 
give the desired wet bulb temperature within the capac- 
ity of the apparatus. The insertion graduated acting 
thermostat in each fan discharge also operates in the 
summer time to effect gradual change in dry bulb tem- 
perature between a predetermined maximum and min- 
imum. 
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Temperature Indicating System 


In order that convenient and accurate control of the 
air conditioning units may be accomplished, an electrical 
temperature and humidity indicating system is installed. 
This installation indicates on a panel in the machinery 
room the wet and dry bulb temperatures existing in 
various parts of the ventilated rooms. With this in- 
formation the operator is enabled to make such ad- 
justments as are necessary to secure the optimum con- 
ditions for comfort. 


Costs 


The cost of mechanical and electrical equipment was 
approximately as follows: 


Heating, including automatic sprinklers ........... $32,000 
Ventilation and sheet metal work, including 
fans, motors, air conditioning units................ 66,150 


Electric wiring, including all lighting equip- 
ment (except purely decorative fixtures) tem- 
perature indicating system, intercommuni- 


cating telephone system, clock system............ 110,300 
NN  iccets ccs isin costae sceaencabee eet eee 28,300 
Cooling Calculations—Main Auditorium 
SE TE iki 5000 
0, 1,060,000 cu. ft. 
Fan capacity, assumed.................... 4 (@ 30,000 c.f.m., or 


120,000 c.f.m. total 


IEXTREME SUMMER ConpDITIONS 


Inside Outside 
DG WO vic esecs. 80° oF 
Wet bulb .............. 68° ti ia 
Dew point ............ 62° 66° 
ee 55% 39% 
1—Heat Gain B.t.u. per hr. 
Body heat (sensible) 5000 > 240 is............ 1,200,000 
Lighting—100 kw. & 50% 3.415 x 
I etic sis Satvasanea ss auiansaahvsnetemeubs ais sd Ei ehane 170,750 


(Assuming 50% of connected lighting 
load as average). 


Typical air conditioning 
unit 


Walls—8500 (sq. ft.) & 0.34 & 10 (ti—t) 





BO. saissnsiasicnsesebsonleghndnimeguinmbemamea semana 
Roof—31,500 (sq. ft.) K 0.4 * 20 (ti—t) 

Wiss» esis: iescuatauidsasihae telcna veideaaencnch liad eae 
Total sensible heat gain per hour.................. 1,647,250 


Total sensible heat gain per minute 


27,500 
120,000 c.f.m. under given conditions is approximate- 
ly 10,000 Ib. per min. 


“se 
27,500 = 2.75 B.t.u. per lb. of air to be absorbed by 
10,000 


air and removed from room. 
a9 
ue == 11.5° difference between room 
0.24 (sp. ht. of air) 
temperature and that of entering air. 
Inside room temperature assumed at 80°, therefore 
temperature of entering air should be 68.5°. 





2—-Moisture to be absorbed 


At 80° one person will give off approximately 1100 

grains of moisture per hr. 

5000 x 1100 is 5,500,000 grains per hr., or 91,500 
grains per minute. 

91,500 | Foes i 

10.000 ' 9.15 grains of moisture added per Ib. of air 


by people. 


3—Heat to be absorbed by cooling coils 


B.t.u. per hr. 
Sensible heat (see above) 1,647,250 


Latent heat — Saeeeer X 1040 = 817,500 


7000 
2,464,750 
(1040 B.t.u. is latent heat of moisture at body temperature) 
Outside air at the assumed conditions contains 6.78 
grains of moisture per cu. ft. and at the inside condi- 
tions 6.26 grains per cu. ft. From any fresh air used 
there must then be removed 0.52 grains per cu. ft. 
With 20% fresh air the B.t.u. to be absorbed in de- 
humidifying would be 
120,000 X 0.20 X 60 x .52 X 1000 (latent heat) 
7000 





= 107,000 
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To cool the fresh air from 95° D.B. to 68.5 D.B. (air 
temperature leaving air conditioning unit) heat to be 
absorbed equals 
120,000 X 0.20 X 60 X (95 — 68.5) 
55 


The total is then 2,464,750 + 107,000 + 690,000 = 
3,261,750 B.t.u. per hr. or 54,500 B.t.u.’s per min. 


With cooling water assumed as entering the cooling 
coils at 53° and allowing a 10° rise in temperature in 
passing through the coils, the cooling water required 


54,500 
is 0x83 660 g.p.m. (approx.) 





or 690,000 


(Note that the plans call for four air conditioning 
units for the main auditorium and that specifications 
stipulate 175 g.p.m. for each unit.) 


4—Condition of mixed air before entering cooling units 
Assume 80% of air recirculated, 20% outside air. 
80% recirculated air at 62° D.P. contains 

about 83 gr. moisture per |b. or in 1 Ib. of 





i, ee NO Ea A 67.5 gr. 
20% fresh air at 66° D.P. contains 96 grains 

moisture per Ib. or in 1 lb. of mixed air........ 19.2 gr. 
Total moisture in | |b. of mixed air.............. 86.7 gr. 


Air carrying 86.7 gr. of moisture per lb. has 

a D.P. of about 63°. 

Total heat per lb. of the recirculated air 

(68° W.B.) is 31.75 B.t.u. or in 1 Ib. of 
muned air 31.75 << OOD is...............0...00.00.0.0..... 25.3 
Total heat per lb. of fresh air (75° W.B.) 

is 37.75 B.t.u., or in 1 lb. of mixed air 37.75 
NN iow ecole Mae a iceaepencneanasheiales 7.5 


BB t.tas poet Tas OF Mati MAE os sscss css scscssncrns-n 32.8 
A total heat of 32.8 B.t.u. corresponds to a 
wet bulb temperature of 69° 


A D.P. temperature of 62° corresponds to a 
D.B. temperature of about 83°, which, there- 
fore, is the condition of the mixed air enter- 
ing the cooling coils and by-pass. 


5—Condition of air at fan inlet or mixture of by-passed 


and cooled air 


Air in room at 80° D.B., 68° W.B. and 62° D.P. con- 
tains about 83 gr. of moisture per Ib. 


9.15 gr. per lb. of air is given off by people—therefore 





air entering room should not contain over about 74 
gr. per |b. 


D.B. temperature of air entering room was estimated 
at 68.5°. Allowing 2.5° rise in temperature in fan 
and duct work the mixed air leaving cooling coils and 
by-pass should not exceed 66° D.B. Air carrying 
74 gr. of moisture per Ib. has a D.P. of about 58.5° 
and the corresponding W.B. temperature is 61.5°, 
The total heat of 1 lb. of air under these conditions 


is about 27 B.t.u. 

Air entering the cooling coils and by-pass was found 
to have a total heat of 32.8 B.t.u. per lb. Therefore 
the cooling coils must remove 32.8—27 or 5.8 B.t.u. 
per lb. of air. With approximately 10,000 Ib. of air 
supplied per minute the total heat to be removed will 
be 58,000 B.t.u. per min. 


6—Moisture to be removed by cooling coils 


Under paragraph 3 the moisture to be removed from 
the fresh air was found to be 0.52 gr. per cu. ft. 
120,000 « 0.20 « .52 1s... 12,500 gr. per min. 
Moisture given off by people 

et ) aa aeen eT mene 91,500 gr. per min. 
BE ile cenihaeag: abi men deeaak 104,000 gr. per min, 


Calculations may be given another check as follows: 
Condition of air entering cooler (62° D.P.) air will 
contain about 84 grains of moisture per |b. 
Condition of air leaving cooler (58.5° D.P.) air will 
contain 74 grains of moisture per |b. 

Amount of air being supplied, 10,000 lb. per min. 
10,000 « (84 — 74) is 100,000 grains of moisture 


per min. 





7—Cooling Coils 


Cooling coils should, therefore, be designed to reduce 
the dry bulb temperature from 83° to 66°; to absorb 
and remove from the air about 55,000 B.t.u. per min., 
and to condense and remove from the air about 
100,000 grains, or 14.3 lb. of moisture per minute. 
Recommendation as to cooling surface, number of 
coils deep, number of passes of cooling water, etc., is, 
of course, a problem for the manufacturer who pre- 
sumably has conducted the requisite tests on which 
to base his performance guarantees. 





Exhibition hall—Air discharged through diffusing outlets in furred-in duct on ceiling. Air vented through registers 
(seen in distance) to vent galleries on each side of room 
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Testing the Skill of the Welder 






If you are learning to weld, or if you are training men to be 
welders, Mr. Lunn’s suggestions will be of value. The ma- 
terial is abstracted from a paper “Pre-Qualification Tests 
for Welders,” presented by the author before the American 
Welding Society meeting in Buffalo, October 5, 1932. 


By ERNEST LUNNT 


A PERTINENT question usually asked by a pro- 
spective welder is, “How long will it take me to weld 
and what qualifications must I have before I can be 
rated as a first-class welder?” A good answer is, “Only 
so long as it takes you to acquire the habit of sub- 
consciously manipulating the welding appliances (the 
acetylene torch and the electrode) in a manner to pro- 
duce welds having certain characteristics which ex- 
perience has shown are required in welds free from 
objectionable faults.” 

The most trying time in a man’s welding career is 
during the period when he is endeavoring to train his 
muscles to act in ways to which they are not accustomed, 
and to force them to perform at once, as they ordinarily 
do after weeks and months of patient effort. 

The apparent simplicity of the various welding proc- 
esses is likely to lead to erroneous conclusions on the 
part of the uninitiated operator. Directing undeveloped 
muscular action by will power to produce what obvi- 
ously ought to be done in making good welds is not as 
simple a matter as it might seem to be. A certain 
amount of well-directed effort must be expended in 
acquiring near perfection in welding and it is not an 
accomplishment that can be learned from observation 
or upon advice only, and it is desirable that physical 
efforts involved in learning the art be supervised, other- 
wise much time may be wasted in useless effort. 

The beginner should learn the answers to his prob- 
lems as he progresses with his exercises, and strive to 
make welds that meet requirements, starting with simple 
problems and advancing to the more difficult, as pro- 
ficiency is acquired. He should learn to judge weld 
metal quality, to some extent, from the appearance of 
fractured welds made by him, and should include in his 
studies the strength and resistance of welds in order to 
better understand the relation of his work and that of 
an expert whose rating he is endeavoring to acquire. 
He should also approach the many problems confront- 
ing him with an appreciation of the responsibilities 
which will come to his lot once he has become a quali- 
fied welder. 

It is well for the beginner to make a start by deposit- 
ing metal in the easiest way possible, and under the 
direction of an experienced welder who should know 
how to instruct others. This latter provision is to keep 
the beginner from forming wrong habits in handling the 
torch and electrode; habits which, if persisted in, will 
retard his progress. Upon acquiring ability to make a 


*Consulting Engineer. 


sound deposit, further progress should not be difficult. 

The beginner can congratulate himself when he is 
able to butt weld two pieces of mild steel, say, 6 in. 
long, 2 in wide and % in. thick, lying in a flat position, 
and have the weld metal present a sound appearance 
when fractured. Another significant period in his prog- 
ress is when he is capable of making a good fillet weld 
of the simplest form. Having acquired that proficiency, 
progress should be rapid. 

As plate and structural steel welding heads the list in 
volume, it is logical that a beginner should qualify for 
the type of welds most generally used in such fabrica- 
tion. 

When welders are being qualified for pipe work, 
sheet metal, thin wall tubing, non-ferrous metal, etc., 
the operators should be examined as to their ability to 
make good welds of the type to be used in the partic- 
ular field concerned. | 

The tests referred to later would be pertinent as 
qualitative, but not as quantitative tests. 

Decision as to whether a man is fit to work on a cer- 
tain job is not answered by how long he has gone to 
school or for whom he has worked, but by his ability 
to make welds that the particular job requires. It is 
desirable for the employer who wishes to qualify his 
welders to have as a guide, a typical method of quali- 
fying, so that his own procedure may not be lacking in 
any important detail. It is also desirable for the student 
welder who wishes to advance into work for which 
qualification tests will be required, to know the nature 
of these qualification tests so that during the instruc- 
tion period he can check his progress against the testing 
program which he knows must come before he can be 
accepted as a welder on important work. 

The purpose in presenting the following specifica- 
tions is to recommend a simple, standard method where- 
by the qualifications of an operator to make sound 
fusion welds may be determined at minimum expense. 
Where established Codes have been found to satisfac- 
torily cover the qualification of operators welding in 
special fields, it is recommended that the regulations 
of such Codes be followed. 


Recommended Specifications for Pre-Quali- 
fication Tests for Welders 
Section I—REQUIREMENTS 


The applicant shall furnish full information regard- 
ing his previous training and experience. He shall be 
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examined and show satisfactory knowledge on the 
topics listed in Section II. In case the work contemplated 
is of an unusual nature, he shall also be examined on 
such special topics as pertain thereto. The result of this 
examination should be recorded. 

He shall prepare welded specimens in accordance with 
Section 3 which shall comply with the tests specified 
therein. In case the work contemplated will involve 
the making of butt welds, Test 1 shall be used, and if 
the butt welds are to occur in important work, such as 
heavy plate construction, boilers or other pressure 
vessels, Test 3 shall also be used. In case the work 
contemplated will involve the making of fillet welds, 
Test 2 shall be used, and in case the fillet welds are to 
occur in important work, such as structural steel, Test 
4 shall also be used. Tests 1 and 2 may be made prior 
to Tests 3 and 4 in order to save unnecessary expense 
in case the former do not result satisfactorily. Entry 
should be made on the form as to whether the Quality 
Test is satisfactory, and the strengths developed in 
the Tensile Test should be recorded on this form. 


Section II—Topics ror EXAMINATION 


For Gas and Arc Welders 
The meaning of “penetration.” 
The meaning of “fusion.” 
The meaning of “burned metal.” 
The value of reinforcement. 


For Gas Welders 
The meaning of “oxide inclusions.” 
Safeguarding the handling of cylinders, regulators, 
torches, carbide, acetylene, oxygen and the open flame. 
For Arc Welders 
Adjustment of regulating devices. 





FOR PLATES UP To 1° THICKNESS 
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Effect of length of arc. 
Relation between wire diameters and current strength, 
Protection of themselves and others from radiations, 


Section III—TeEsts 


General.—Plates used in making specimens shall 
consist of low-carbon open-hearth steel, not exceeding 
65,000 Ib. per sq. in. ultimate tensile strength, whose 
surfaces shall be thoroughly cleaned and prepared for 
welding, except in cases where the operator is striving 
to qualify for a particular job in which other metal js 
to be welded, in which case welding wire suitable for 
the purpose should be used in making the qualifying 
welds. ‘The specimens (required for Tests 1, 2 and 4) 
shall be welded in whatever position or positions (flat, 
vertical or overhead) will occur in the work contem- 
plated. (The specimen for Test 3 shall be welded as 
specified below.) During the making of all test speci- 
mens the welding technique of the applicant should be 
observed. In the case of arc welding, he should be 
able to hold an arc of proper length in order to secure 
proper penetration and fusion, to select and maintain 
a proper current and to handle the electrode with a 
regular movement. In the case of gas welding, he 
should keep the welding tip clean, use a soft, neutral 
flame, secure proper penetration, float out the oxides, 
fuse the welding rod thoroughly with the base metal. 

Quality Test—Butt Weld—rThis test covers the 
preparation and testing of one specimen consisting of 
two plates each about 6 in. x 12 in., connected edge- 
wise by means of a single Vee butt weld as shown in 
Fig. 1. The thickness of the plate, the angle of bevel 
and the depth of the shoulder below the bevel should 
be as close as practicable to those to be used on the job. 
Plates should be tacked or placed in position so as to 
insure that they will be reasonably flat after welding. 
Gas welders may make the weld with a single pass, but 
arc welders should be required to make the weld in two 
passes, the surface of each deposited layer being care- 
fully cleaned with a wire brush or by chipping before 
applying the second layer. In both cases, the weld 
reinforcement should be 20% of the plate thickness. 
The weld should be made on the long dimension of the 
plates so that five coupons 2 in. wide can be secured. 
Only four of the coupons need be tested, but these 
should be selected so as to include at least one of the 
outside coupons. 

The coupons cut from each specimen should be bent 
in a vise with the bottom of the Vee on the outside in 
such a manner as to break through the weld metal 
(Fig. 1-4). The weld metal should then be examined 
for cleanlinesy.of deposit, penetration, fusion and sound- 
ness. 

Quality Test—Fillet Weld—This test covers the 
preparation and testing of one specimen consisting of 
two plates each about 4 in. or 5 in. wide, connected by 
means of a fillet weld as shown in Fig. 2. The thickness 
of the plate should be the same as that of the material 
to be used on the job. 

The specimen should be prepared by laying one plate 
over the other so that the end of the top plate is set 
back from the end of the bottom plate a distance equal 
to four times the thickness of the plate, a full fillet 
weld being deposited in the corner thus made. The weld 
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shall be tested by inserting a suitable wedge between 
the two plates, breaking the weld in this manner and 
examining the deposit for weld quality; that is, for 
proper dimension of the fillet, for cleanliness and dense 
structure of deposited metal, for uniform fusion with 
the base metal and for penetration at the root of the 


weld. 

Tensile Test—Butt Weld.—This test covers the prep- 
aration and testing of one specimen consisting of two 
plates each 9 in. wide and 18 in. long, as shown in Fig. 
3. The thickness of the plate, the angle of bevel and the 
depth of the shoulder below the bevel should be as close 
as practicable to those to be used on the job. One of 
the long edges of each plate should be beveled and the 
beveled edges set nearly together, so that the completed 
test plate will be approximately 18 in. x 18 in. A back- 
ing strip may be used if desired. The welding wire 
should either be mild steel bare-wire conforming to the 
American Welding Society’s Specifications, the equiva- 
lent thereto, or the same type that will be used on the 
work for which the operator is being examined. The 
record of the test should indicate that wire is used. The 
first 6 in. should be welded in a flat position, the second 
6 in. in a vertical position, and the third 6 in. in an 
overhead position, if the welder is expected to work in 
all three positions. Any welding position not required 
on the job may be omitted from the test. Coupons 
134 in. wide should be cut out of the center of each of 
these sections. All reinforcement and all metal which 
has been worked through beyond the bottom surface 
of the weld should be ground or machined off after the 
weld is completed. Each coupon should then be pre- 





pared as specified by the American Welding Society 
Committee on Standard Tests for Welds, a copy of 
which may be found. 

These coupons when pulled in a tensile testing ma- 
chine should show a minimum ultimate strength (in 
pounds per square inch of throat) of 85% of the plate 
strength, with an average of 90% of the plate strength 
for each pair. 


Tensile Test—Fillet Weld.—This test covers the prep- 
aration and testing of one specimen consisting of two 
grip bars each 3 in. wide, 9 in. long and ™% in., 34 in. or 
1 in. thick, and two strap bars each 3 in. wide, 4% in. 
long and % in., % in. or % in. thick, respectively. The 
bars are to be welded as shown in Fig. 4. Each leg of 
the weld should be the same as the thickness of the 
strap. In the case of arc welds a single layer should 
be used for the two thinner specimens and two layers 
for the thicker specimen. The ends of the grip bars in 
each case should be separated about % in. All the 
pieces should be flattened if necessary and clamped to 
obtain perfect alignment and contact. Tack welding 
of the assembly is recommended. When pulled in the 
testing machine, the minimum load requirement should 
be 8000, 12,000 and 16,000 Ib. per linear inch of weld, 
respectively. 

The material in the foregoing recommendations has 
been compiled from the minutes of the meetings of the 
Committee on Qualification Tests for Welders of the 
American Welding Society of which the writer was 
chairman, and an acknowledgment is hereby made to 
all members of that committee for their splendid co- 
operation in its work. 





Banking Oil-Fired Boilers 


i oninaanns trouble was experienced in a 
boiler plant equipped with oil-fired furnaces in banking 
and holding pressure within required limits overnight 
by the heat of the brickwork. It is possible that this 
same problem may arise in similar installations. 

In the plant referred to, no boiler room attendant 
was on duty through the night, from 5 p.m. to 6 a.m. 
the following morning. If the burners were shut off 
too soon at shutting-down time, the pressure would be 
so low, and the furnace cooled off so much by morning, 
that considerable time and fuel would be lost in start- 
ing up. On the other hand, if the burners were operated 
until the last minute, the furnace temperature would 
be so high as to cause generation of steam through the 
night and the safety would blow frequently. This 
caused annoyance to occupants of the neighborhood and 
presented the danger of low water with a hot furnace. 

As the load on the boilers during each afternoon was 
variable, the time required to cool sufficiently to close 
the dampers and boiler stop valves each day was dif- 


ferent. The fireman had been guessing at it by the 
redness of the brickwork, but it was impossible to 
judge it correctly every time by this method. 

A %-in. hole was drilled in the side of the brick 
boiler setting about 4 in. deep. A thermometer well 
of the 90° type was inserted in this hole and the space 
about the well was packed with fireclay. After several 
trials it was found that if the dampers and stop valve 
were closed when the temperature at this part of the 
furnace wall had dropped to 300°, 50% of rated 
steam pressure would exist at 6 a.m. the following 
morning when the operating department arrived to 
start up. Attempts to leave the plant with any higher 
temperature than this at this particular part of the 
furnace wall would result in loss of steam through the 
safety valves. 

Although the required temperature and pressure in 
different boiler plants will vary, this same method 
should work out satisfactorily in plants of this type. 
—Harry M. Spring. 
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Fig. 1. Charging the ice tank of the ice cooling system in the Farmer Street Sales Office 


Cooling Small Stores with Ice 


By J.N. LIVERMORE, C. M. CLEMENS and P. S. HOSMANT 


ji Detroit Edison Company recently installed air 
conditioning systems for summer comfort in several of 
its sales offices. Since air conditioning is viewed as a 
growing field for the sale of electric power, these installa- 
tions are expected to be of considerable advertising 
value. Also, it is expected that the experience and data 
gained will enable the company to answer more ade- 
quately the constantly increasing number of inquiries 
received on air conditioning. In these sales offices, cen- 
tral systems, using both ice and ice machines, and sys- 
tems using cooling cabinets with direct expansion coils 
are now in operation and open to public inspection. 

This article will describe two of the installations de- 
signed for the use of ice as a cooling medium, one at 
the Farmer Street sales office in Detroit, and one at the 
Port Huron sales office in Port Huron, Mich. Both of 
these installations were designed and erected by the 
company’s construction bureau. 


Farmer Street Sales Office 


The Farmer Street Sales Office (Fig. 2) is situated 
in the heart of the downtown shopping district of De- 
troit, and occupies space in a substation building as 
shown. 

The sales office was already provided with a venti- 


*Design Engineers, Drafting and Survey Bureau, The Detroit Edison 
Company. 


lating system primarily intended for heating purposes. 
Fig. 4 shows the scheme of air distribution and method 
of winter temperature control as it existed. An air 
washer had been installed for cleaning the outdoor air 
supplied, and was used to give humidity control in 
winter and to lower by evaporation the temperature of 
air supplied in summer. This latter use of the air 
washer was not particularly satisfactory. 

In designing a cooling system for this office it was 
desirable, from the standpoint of cost, to use as much 
of the existing ventilating equipment as possible. To 
this end, a simple test was made to determine whether 
or not the air distributing system was suitable for the 
delivery of air cooler then room air. On a day during 
the heating season, with the display room warm, the 
steam was shut off and all cold outdoor air was sup- 
plied. Smoke bombs were used to aid in observing the 
behavior of the air currents which resulted. To the sur- 
prise of those concerned, the cool air did not cascade 
from the grilles to the counters below, nor was it de- 
flected into troublesome drafts by beams and columns. 
By the time the supply air reached the center aisle it 
appeared well diffused, and the air movement was too 
slight to be uncomfortable. From these observations it 
was concluded that the old duct system could be used 
without alteration. 

However, the designers were less fortunate in some 
of the other phases of the layout. The fan room at the 
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Fig. 2. Sections showing relation of sales office to the main 
building—Farmer Street Sales Office 


rear of the sales office was already very cramped, and 
no additional room for the air cooling apparatus was to 
be had. As will be seen later, the cooling elements were 
suspended overhead, since that was the only usable 
space remaining. Likewise, there was no space in any 
part of the sales office for the water cooling equipment, 
and the only location suitable in the substation was at 
the end of the building farthest from the fan room, i.e., 
in the basement under the front sidewalk. Inasmuch 
as substation territory is carefully closed off and pro- 
tected, it was desirable to install here the minimum of 
equipment, and only that requiring the minimum of 
attention. 

The following tabulation presents an analysis of the 
heat sources within the sales office: 











Fig. 3. Ice tank, electric mix- 
ing valve and circulating pump 
in the Port Huron office 


1. Maximum outdoor temperatures assumed: dry bulb 95°, 


2. Room temperatures to be maintained: 


3. Heat to be absorbed: 





Analysis of Heat Load 


Wel HONE 100 . ccc dcecneaccee total heat 37.3 B.t.u. per Ib. 


mean room temperature—dry bulb. .80° 
corresponding r.h. ..........- eee eee 45% 
total heat 29.7 B.t.u. per Ib. 


Electric load Total watts 


Lamps 32,900 
Appliances (refrigerators, etc.) 4,300 
37,200 watts 


B.t.u. equivalent 
Occupants 


10 persons (latent and sensible heat). .4,000 B.t.u. per hr. 
Conduction 


Side walls and ceiling neglected, 
(cooled by washed air from substation 
fans to basement) 

Oe EEE Cee Pee Pr rr ee er 4,500 B.t.u. per hr. 
Sun Effect 


Neglected. Windows have awnings. 
Front and rear of sales office exposed to 
sun for very short time. 


Infiltration 


(Due to opening of doors, toilet venti- 
lation, difference in vapor pressures.) 
Assumed as 2 changes per hour. 
60 X (37.3 — 29.7) X 3500 c.f.m./14.0 = 
114,000 B.t.u. per hr. 
Total refrigeration .............. 249,700 B.t.u. per hr. 


This is the equivalent of 20.7 tons of refrigerating capac- 
ity. 


127,200 B.t.u.per hr. 





It will be noted that the electric lighting accounts for 
over half of the maximum cooling load. This lighting 
is used largely for display purposes and is expected to 
be continuously in use. Thus, in predicting the cost of 
operation of various schemes, the load to be encoun- 
tered was known to a rather unusual degree of exact- 
ness, and was not expected to vary between wide limits 
during the cooling season. 

Fig. 5 shows the scheme of air and water circulation 
on which the design of the system was based. The 
exhaust fan E draws air from the return duct A together 
with a small amount of filtered outdoor air from duct 
B. At the fan discharge are connected two banks of 
finned coils. Bank D is several coil sections deep while 
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Fig. 4. Air distribution and temperature control arrange- 
ment before cooling equipment was added, Farmer Street 
Sales Office 


bank G is only a single section deep. Cold water is sup- 
plied to the bank D which discharges into bank G. The 
air leaving section D is cooled below the entering dew 
point temperature and is therefore saturated. Air passed 
through section G is also cooled, but not to the entering 
dew point. A thermostat in the sales room controls the 
room temperature by calling for a warmer or cooler 
temperature of air from these two banks. The air leaves 
the cooling coils and discharges to the fan room which 
is closed tight and forms a part of the duct system. 
Supply fan S, which is run as nearly as possible at the 
same capacity as the exhaust fan, picks up the con- 
ditioned air and sends it back to the sales room through 
the supply ducts. 

Room dew point temperature is controlled by main- 
taining a constant temperature of air leaving the deep 
coil. Since the air is saturated as it leaves the deep 
coil D, the control of its temperature at this point is 
also a control of its moisture content. ‘To accomplish 
this a duct type of thermostat T, mounted at the outlet 
face of the deep coil, regulates the temperature of the 
water supplied to the coil so as to maintain a constant 
air temperature at the thermostat. The thermostat con- 
trols a pneumatically-operated three-way mixing valve 
which supplies the circulating pump with varying pro- 
portions of water withdrawn from the cold tank and 
warm water withdrawn from the cooling coil return 
line. The circulating pump runs continuously, supplying 
the cooling coils. Return water not demanded by the 
mixing valve is discharged into the cold tank. 





Studies of total annual cost (fixed plus operating 
charges) were made, comparing the use of ice and the 
use of an ice machine. These studies showed a differ- 
ence slightly in favor of the ice machine. However, the 
forementioned peculiarities of the space available for 
water cooling equipment, together with the company’s 
desire to investigate this application of ice, brought 
about the decision to install an ice-cooled system. 

An ice tank was erected in the substation under the 
front sidewalk, a location already suggested. Since it 
would require little attention, and could be designed 
without providing basement access for charging, the 
substation department had no objection to granting the 
space for this purpose. ‘To keep within the restrictions 
imposed, it was necessary to design the tank in such a 
way that it could be charged simply by dumping ice 
through a hatch above, without requiring stevedoring 
of the cakes or any careful handling by the ice delivery 
men. 

To avoid rehandling of ice after its delivery it was 
necessary to resort to the scheme of floating the ice in 
water. Few data were available on the design of such 
tanks, thus leaving the designers to many assumptions 
as to the behavior of ice when dropped into water. How- 
ever, the following assumptions were made: that 2 ft. 
depth of water would be sufficient to cushion the shock 
of ice cakes dropped from a height of 9 feet; that the 
ice would float away from beneath the hatch without 
piling up and obstructing the delivery of a charge suffi- 
cient to carry through the maximum day; that with a 
minimum of 12 in. of ice floating in the tank, the tem- 
perature of the water would remain at 40° or below 
under any load conditions to be imposed, and that agita- 
tion of the tank, or spraying a mist over bare ice cakes 
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Fig. 5. Scheme of air and water circulation, Farmer Street 
Sales Office 
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would not be necessary to obtain the required rate of 
heat transfer. 

The tank was to be used for a certain amount of ex- 
perimental work, and to provide for this, a steel grating 
was installed 18 in. above the bottom. This would serve 
as a rack to hold the ice should it be desired to investi- 
gate the comparative advantages of spraying the ice 
rather than floating it. Moreover, this grating would 
protect the bottom of the tank from the impact of ice 
cakes at the time of charging. 

The following computations outline the method used 
in arriving at the tank size: 


Maximum quantity of ice to be melted 
in one day 
Lighting load (constant) ............ 127,200 B.t.u. per hr. 
Other heat sources—assume this load 
during day to average 70% of maxi- 
mum instantaneous, or 70% X 122,500 
= 85,750 


212,950 B.t.u. per hr. 





Pounds ice melted per hour = 
Heat gained per hour 


Heat of fusion Temp. rise of 
( of ice ) Ba (melted ice to 55°) 
212,950 


== = 1275 Ib. per hr. 
144 + (55 — 32) 








Total ice melted—-maximum day 
9hr. X 1275 lb. = 11,475 lb. = 5.74 tons 
Size of tank 
Assume horizontal area 14.5 ft. * 8 ft. or 116 sq. ft. 








205 
Space required for ice (40% void) 60 = 342 cu. ft. 


342 
Depth required for ice: hie = 2.94 ft. 
Depth required for residual ice = 1.00 
Depth required for grating a 1.50 
Clearance for internal piping = 2.06 


Total depth 7.5 ft. 


Fig. 7 illustrates the general design of the tank. It 
is made of %-in. steel plate with all seams and joints are 
welded. The insulation consists of two layers of 2 in. 
corkboard, set in hot Mexican oxidized asphalt with 
broken joints. The finished insulation was covered with 
a coating of cement plaster. While it was not proposed 
to spray the ice cakes, it did seem necessary to prevent 
short circuiting of warm return water through the tank 
by providing a fair distribution over the aréa in which 
the ice floats. Spray nozzles become stopped easily, 
and inside the tank they would be difficult to inspect 
or to clean. Thus, the design of the nozzle shown in 
Fig. 7 was adopted. In each is drilled a large (3 in. 
dia.) hole through which the return water is directed 
in a solid jet against the ceiling of the tank. This scheme 
worked out very nicely. When the system is in opera- 
tion the space above the ice is completely filled with a 
rain of return water spattering off the tank ceiling. 

Considerable thought was given to finding a simple 
and economical method of disposing of the water 
formed by the melting ice. Before the tank can be prop- 
erly charged, the water level must be brought down to 
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Fig. 7. (Left) Typical return water nozzle. (Right) Elevations of ice tank, Farmer Street Sales Office 
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2 ft. depth above the grating, and a great waste of cooling water would 
result if this were accomplished by draining the tank to sewer. It is de- 
sirable to dispose of this water after it has been passed through the cool- 
ing coils, and the diagram in Fig. 5 illustrates the method used to do this. 
Before passing back to the ice tank the warmed return water runs to a 
branched line one way leading to a float valve, the other way to the ice 
tank spray heads. If the tank water level is above the 2-ft. charging level, 
the float valve is held open and the return water is allowed to drain to 
sewer at the low point of the line. This serves as an automatic ice water 
economizer and insures proper water level in the tank. 


Port Huron Sales Office 


The air conditioning system at Port Huron does not differ essentially 
from that at Farmer Street. However, the problems confronting the 
designers were equally difficult but of another order. The building con- 
sists of a rather aged brick and wood structure and was not provided 
with a ventilating system. The first floor is 100 ft. deep and is used entirely 
as sales and display space, with three booths at the rear for customer in- 
terviews. The second floor extends only 50 ft. from the front of the build- 
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ing and houses a customer accounts and billing de- 
partment. It was desired to cool the entire building, 
with the exception of the basement, and the appropria- 
tion for the accomplishment of this job was limited. 
Thus, an elaborate duct system, furred and concealed 
in keeping with the display room decoration, was out 
of the question. To further minimize first cost an ice- 
cooled system was chosen. 

To reduce the cooling load, all the windows were 
fitted with awnings, and the entire roof was insulated 
with 4 in. of asbestos wool spread above the ceilings of 
the exposed portions of the first and second floors. The 
two long walls on either side of the building are of brick 
13 in. thick and are in contact with neighbor walls of 
equal thickness and equal or greater height. With these 
conditions in mind it was found necessary to consider 
sun effect on the roof only. An outdoor air condition 
of 95° dry bulb and 50% relative humidity with a cor- 
responding mean indoor condition of 80° dry bulb and 
40% relative humidity was assumed as a basis for com- 
puting the following anticipated maximum cooling load: 
Conductance and sun effect, 32,100; infiltration, 97,800; 
lighting, 72,700; occupants, 12,390; total, 214,990 B.t.u. 
per hr. 


Fig. 8 shows a complete outline of the system in- 
stalled. The ice tank is located in an old areaway un- 






‘ 
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der the front sidewalk to which point ice may be readily 
skidded from a truck through the tank hatch. The tank 
is similar to the Farmer Sales Office tank and is de- 
signed to cool water by floating ice. The cold water is 
pumped to extended surface coils in a basement fan 
room. Stairways between the second and first floors 
and the basement serve as the main passageway for 
return air supplying the fan room. There is sufficient 
opening of doors and general building leakage so that a 
positive introduction of outdoor air into the circuit was 
not considered necessary. 

With the exception of the booths, the first floor is 
cooled from a single diffuser. This design eliminated 
overhead ductwork altogether since the diffuser was 
connected directly to the riser supplying the second 
floor. Obviously, it would be difficult to obtain good 
distribution throughout so large a room from a single 
point of distribution. Foreseeing this, a diffuser with 
blades giving adjustment to horizontal direction of flow 
was designed. This provision proved to be of consider- 
able value, and made a fair degree of distribution pos- 
sible. Had vertical adjustment been provided also it 
would have been worth while, since it had to be added 
later. 

Booths at the rear of the sales office could not be 
reached properly from the main diffuser, and it was 
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Fig. 8 Isometric layout 
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horizontal deflector plate at the top of each booth parti- 
tion. This worked out very successfully, giving the 
proper amount of cooling effect with complete freedom 
from drafts. 


An automatic float-operated waste valve for excess 
water was not provided. However, a less expensive ar- 
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necessary to connect a small supply duct to each. ‘To 
make the ductwork as inconspicuous as possible and to 
avoid drafts in the small space to be cooled, a rather 
novel method of air introduction was used. Through 
the floor in the corner of each booth a nozzle was pro- 
jected so as to jet air straight up striking against a 





rangement shown in Fig. 6 was installed. During a 
period when the load is at a maximum for’ the day, and 
the return water is at its highest temperature, an at- 
tendant opens hand valve A. This valve is-left open 
until the water level in the tank has dropped to a point 
suitable for the next charge of ice. 





Building Construction in Recent Years 


‘ae extent to which the construction industry has 
suffered during the depression is pointed out by 
Frederick C. Mills in the current bulletin of the 
National Bureau of Economic Research. Mr. Mills 
says: 

One of the major forces in the post-war industrial 
expansion was the growth of construction. The accu- 
mulated building shortage left by the World War stim- 
ulated an exceptionally heavy volume of construction 
of all sorts, and the lifting force of this activity was felt 
throughout the industrial system. But here, as in the 
case of capital equipment and of durable goods in gen- 
eral, demand is elastic. Every rapid advance contains 
the seeds of potential contraction. Some of the details 
of the recent contraction are indicated by the figures 
in the table. 

Here we have those productive elements which have 
been most seriously affected by the economic depres- 
sion. The aggregate value of total construction in 1932 


amounted to about one-fifth of the value at the peak 
of activity, while the volume amounted to approximate- 
ly one-quarter of the peak volume. The sharpest con- 
traction occurred in residential buildings. Activity in 
this field in 1932 constituted only 15% of that in 1927, 
and a still smaller fraction of the peak year volume. 
Public works, cut to about one-half of the peak volume, 
stood in the most favorable position among construc- 
tion activities. But the drop here, deferred until after 
the 1930 season, was sharp between 1931 and 1932. 
INDEX NUMBERS OF CONTRACTS AWARDED, 


37 STATES, DEFLATED BY INDEX NUMBERS 
OF CONSTRUCTION COSTS 


TOTAL 


YEAR CONSTRUCTION RESIDENTIAL NON-RESIDENTIAL PuBLIc Works 
ALL TyPEs BuILDINGS BuILDINGS AND UTILITIES 
1927 100 100 100 100 
1928 105 109 102 105 
1929 92 74 101 104 
1930 77 44 77 119 
1931 58 38 53 90 
1932 29 15 25 52 
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District Steam Heats New Milwaukee 
County Court House 


Utility-supplied steam found more economical 

than independent power plant — Load amounts 

to 50,000 Ib. per hr.— Duplex sleeve expan- 
sion joints used throughout 


By HAL C. KIMBROUGH*+ 


_— the crash in 1929, district heating has fared 
much better than most other industries. Many projects 
have been started and extensive additions have been 
made to existing plants. As a result, the district heat- 
ing industry has frequently been referred to as a rela- 
tively depression-proof business. This is not hard io 
understand when one considers the many economies 
effected by district heating and the circumstances which 
often surround the extension of an existing district heat- 
ing system. 

One case which illustrates these points is the new 
Milwaukee County Court House. The architect, Albert 
R. Ross, originally planned to build a power plant. His 
further investigations showed it most economical for the 
county to contract for both steam and electric service 


*Western District Manager, American District Steam Company. 


with The Milwaukee Electric Railway and Light Com- 
pany. The result was a 4500 ft. addition to the steam 
lines of the Milwaukee company. The architect’s dect- 
sion brought with it both electric and steam loads. Had 
The Milwaukee Electric Railway and Light Company 
been unable to supply steam, it is quite probable that 
the power house would have been built and the utility 
company would have lost the electric load. 

With three power plants and one standby plant, the 
Milwaukee company was well equipped to take on the 
extra load. From the Commerce Street power plant of 
the utility company was run a 14-in. feeder main in a 
tunnel big enough to permit the installation of other 
lines. As a result, the utility is now in a position to 
extend its service along the route of the new main. 

With the Milwaukee Court House contract alone, the 
utility secured an ultimate load of 50,000 Ib. per hr. 
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At present, however, only about 60% of the building 
is being utilized. ‘Those sections not occupied are being 
heated sufficiently to prevent freezing. 

Besides being a relatively depression-proof industry, 
district heating helps the unemployment situation wher- 
ever a job is in progress, since every contract requires 
common labor. In the case of the Milwaukee Court 
House job the construction of the tunnel presented some 
unusual conditions, all of which increased the labor 
factor. The depth of the tunnel ranged from 10 ft. at 
the Commerce Street power plant, which is an imme- 
diate source of steam supply, to a depth of 50 ft. to 
55 ft. over practically all of the distance. The major 
portion of the tunnel had to be built under air pressure. 
Delivering materials in and out of the tunnel was 
accomplished by shafts approximately 500 ft. apart 
along the route of the tunnel. These shafts were main- 
tained throughout the construction period. They were 
built of concrete and were provided with round manhole 
tops at the street surface for easy access to the tunnel. 

For the greater part of the distance this tunnel is 6 ft. 
in diameter with 7-ft. diameter sections where expan- 
sion joints are located. Where the line connects to the 
low-pressure distribution system, the tunnel was also 
made 7 ft. in diameter for a stretch of 350 ft. in order 
to permit the installation of the large piping necessary 
to reduce the flow of steam before entering the distribu- 
tion system. During construction of the tunnel, there 
was included in the concrete work at definite locations 
specially-poured bases, to template, for anchor base 
and guides, with rollers as weil as bases, for the expan- 
sion joints. ‘These bases and forms were constructed 
according to plan of the engineering department of the 
Milwaukee company. 

In addition to the installation of the 14-in. principal 
steam main, various connections were made to the orig- 
inal heating system, greatly increasing the capacity of 
mains in the vicinity of the new court house. All of 


North Eighth Street tunnel 
carrying main and return 
lines, The Milwaukee Electric 
Railway and Light Company 
district heating system 


these mains were installed by the Northeastern Piping 
and Construction Corporation, the policy of which is 
to give as much employment as possible to local labor, 
thereby improving conditions in the sections where the 
work is being done. 

Due to its activities and expansion, the Milwaukee 
utility company will be in a better position to profit 
materially when business assumes normal proportions. 
Today its heating system consists of three power houses 
and one standby station, with modern tunnel and con- 
crete conduit construction carrying 160 lb. and 250 Ib. 
high-pressure mains, and from 2 lb. to 35 lb. low-pres- 
sure mains. Customers numbering 977—comprised of 
865 business buildings and hotels and 112 residences 
and apartments totaling 236,987,917 cu. ft. of heated 
volume—are served with 1,234,984,357 lb. of low-pres- 
sure steam and 104,301,223 lb. of high-pressure steam. 
Throughout, the new addition was in keeping with the 
high character of the plant facilities that the Milwaukee 
utility has built up through the years. Duplex sleeve 
expansion joints, externally guided, of the welded type, 
were selected for the 250 Ib. pressure main. Particular 
study was given to the anchor bases and their position 
on the expansion joints to reduce shrinking strain and 
to provide easy access to the anchor bolts. Elimination 
of excess packing with a resulting lower maintenance 
cost was insured by the selection of air-cooled sleeve 
expansion joints. 

By adding to its facilities at this time, The Milwau- 
kee Electric Railway and Light Company was able to 
take advantage of the low prices prevailing on mate- 
rials and labor; to give needed employment to a large 
number of men, and to acquire available contracts that 
justified this extension, and place itself in a position to 
extend its steam service to many other customers ad- 
jacent to the line, with increased capacity to the distri- 
bution system through tie-in connections in the county 
building district. 
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Air Conditioning a Broadcasting Studio 


Construction photographs of the ductwork serving the 27 
N.B.C. Studios in the 70-story central tower of Radio City 


(Left) This complicated ductwork is typical of the 
distribution system for miscellaneous spaces not 
requiring extreme precautions in soundproofing. 
Note, however, the segregating sound isolation 
material between certain ducts, and the isolating 
supports from the building structure. All duct- 
work was erected from ! in. scale plans prepared 
by Clyde R. Place, consulting engineer. 


















(Right) Each duct in this shaft is sound-isolated 
with exterior wrapping. Sound isolation is of para- 
mount importance in these studios, as present-day 
microphones are of extreme sensitivity, and pick 
up sounds of such low intensity that they are not 
ordinarily detectable by the ear. All grilles are 
of special streamline design. 


(Right) Half of a duct shaft which extends 10 

stories high, the full width of the building, and 

contains over 80 soundproofed ducts. In many cases 

where the ducts must be soundproofed, the straight 

duct would be too short to hold enough sound- 

proofing materal, so that the duct is turned back 
to increase its length. 


\ 


b} 
& 
3a 


% 
& 














ae bc 
me 


Ht 


Quiee! yRereee| 6 
Om set 


SEEM) UREREN!) 















a 
Sess & 


ena a ee ores LI 


ig ans ag 
‘MEMESERB! i. 
SSaGneee i 


Pte 
What 





4 13eRe 





ge SERA 






ists 


seat is ae 


‘Ree WBESH, 


it a 
a 














qumenenes 
SGHGNTER tewenenee = 


“ 


SS0RRRERE SEAEBIBNE! 11. 


(SCR SSERS WReaneme* 
22) eee | 


« 
® 





(Left) Typical foyer supply duct showing sound- 
proofing both inside and outside the ducts which 
feed non-draft producing outlets of special design. 
The wall will be flush with the outlets, not erected 
when this photograph was taken. In addition, a 
special floating wall, floor and ceiling soundproofing 
is used, the combined wall insulation being alone 
sufficient to render the sound of a subway train 
inaudible. 
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ESTIMATING DUCTWORK 
Weights of Rectangular Galvanized Steel Ducts per Foot—21" x 21" to 40" x 40" 
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L wrropucriox of boiler compounds into steam 
heating boilers to effect feed water treatment for preven- 
tion of scale formation, corrosion, or foaming, has vari- 
ous degrees of merit, but such compounds are often in- 
jurious to the heating system if used without caution. 
Frequently, when a moderate-sized heating system is in- 
stalled, no provision is made at the time of installation 
in the boiler feed-water piping for applying boiler com- 
pounds into the boiler feed-water. 

On this account operating engineers will often pour 
the concentrated boiler compounds in the vacuum pump 
receiver, because it affords a suitable inlet. While this 
may seem harmless, however, several vacuum pump 
manufacturers confirm the fact that they attribute some 
service troubles to this source. A strong alkaline com- 
pound solution going through the pump attacks and 
dezincs the brass pump parts, such as impeller, nozzles, 
casing and valves. When this takes place the brass 
becomes spongy and can often be whittled away with 
a knife. 

Fig. 1 shows a vacuum pump with a compound res- 
ervoir made up of pipe fittings and connected in the 
vacuum breaker piping’ leading from the pump receiver. 
Thus the compound will mix with the condensate and 
feed water in the pump before it is forced into the 
boiler. ‘This may or may not affect the pump, depend- 





Fig. 1. Home-made compound reser- 

voir, improperly connected because 

the compound goes through the 
vacuum pump first 


Proper Methods of Applying 
Boiler Compounds 


Fig. 2. Proper method of connect- 
ing compound reservoir in boiler 
feed piping. The compound is thus pany. It is connected to the pump 
diluted before entering the boiler 


ing on the circumstances and the nature of the com- 
pound. 

In some cases boiler compounds, when poured in the 
receiver, form a jelly-like substance which adheres to 
the pump impellers and shaft. ‘This adhesion adds 
friction to the rotor and requires a greater power con- 
sumption. At times the pouring of the concentrated 
compounds in a mass will bring about a precipitation 
of the scale-forming salts in the water, which will 
deposit on the inside of the receiver and pump parts. 
All this necessitates taking the pump apart oftener than 
would ordinarily be required. 

Some engineers have installed compound reservoirs 
made up of pipe and fittings properly valved in the 
boiler feed piping, as shown in Fig. 2. One satisfactory 
method is the use of a compound pot feeder which is 
connected in the pump discharge. (See Fig. 3). A 
shut-off cock, drain valve at the bottom, as well as an 
easily removed cover facilitates application of the 
liquid. With this arrangement the boiler compound will 
not affect the pump, unless a wrong compound or too 
great a quantity is used. Too much compound may 
make the water highly acid or alkaline, as the case 
might be. Many cases are known where this has caused 
radiator traps to go dead, because the trap diaphragms 
would become eaten away.—John A. Masek 


Fig. 3. A compound pot feeder 
manufactured by a chemical com- 


discharge 
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= the past fifteen months there has prob- 
ably been more Federal construction authorized than 
for any other period in the history of this nation. Post 
offices, court houses, hospitals, and other classes of gov- 
ernment buildings, ranging in cost from thousands to 
millions of dollars, have been distributed throughout 
the forty-eight States. In many instances, particularly 
for the larger projects, the commissions for the designs 
have been awarded to private architects, and these in 
turn have engaged the services of consulting engineers 
to design the heating, ventilating, plumbing and elec- 
trical installations. 

The independent engineer, when engaged in connec- 
tion with this type of work, should make himself thor- 
oughly familiar with Federal requirements before pro- 
ceeding with any design. Otherwise, he is liable to find 
it a long drawn out process and not especially profit- 
able, with voluminous correspondence and many trips 
to Washington before his plans receive the final Gov- 
ernmental O.K. 

Government engineers, whose approval is necessary 
before any plans or specifications can be let out for bids, 
have acquired through their years of experience in the 
maintenance of Federal buildings, a knowledge of what 
is essential, both to install and to omit, and it would 
seem logical to assume that their opinion in such mat- 
ters is both wise and sound. 

Certain instructions are issued to engineers by the 
Office of the Supervising Architect, Treasury Depart- 
ment, and the following information is taken from these 
instructions, and from personal experience with the 
wishes of the Department engineers. 

For small and medium sized buildings, except where 


*Consulting Engineer, Philadelphia. 










































































Requirements for Heating, Piping 


and Ventilating Work 
in Federal Buildings 


By G. KENDRICK BRINGHURSTT 


steam is taken from an outside source, one pipe steam 
distribution is to be used. With outside steam service, 
the system must be designed to meet this condition. 
For buildings with over 5,000 sq. ft. of direct radiation, 
vacuum systems are generally to be used. 

Air leakage is to be figured for four air changes in 
mailing or entrance vestibules and one and one-half air 
changes in other rooms. The infiltration method may 
be used in lieu of the above if desired. In this connec- 
tion, it is to be noted that the standard Office Specifica- 
tion for steel sash permits a leakage of 75 cu. ft. per 
hour per lineal foot of crack. 

Steel boilers, single pass, with a capacity of not over 
5,900 sq. ft. for the smaller buildings, and fire box, 
double pass, steel portable type for the larger buildings, 
are to be used. ‘The engineer is cautioned to see that 
the architect provides a stack of ample cross section 
and height and, in general, a lined brick stack 21 in. 
21 in. inside dimensions should be provided for the 
smaller buildings. 

Large buildings requiring over 30,000 sq. ft. of equiv- 
alent direct radiation are to be equipped with high 
pressure boilers and stokers. 

The Steel Heating Boiler Institute method of specify- 
ing boiler sizes is to be followed, the size specified to 
be based on using coal containing 14,000 B.t.u. per 
pound. Where a coal of less heating value is to be 
used, allowance must be made by adding 10% to the 
capacity as determined by the S.H.B.I. method for each 
1,000 B.t.u. below the standard. The actual capacity 
required should be specified regardless of whether this 
capacity corresponds to the catalogue rating of the 
boiler manufacturer. 

The question of fuel will be determined by the Main- 
tenance Division. 


Typical treatment of converter (left), and of water heater 
connection (below) 
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The Office uses the actual superficial surface of ra- 
diators as measured by the Bureau of Standards in 
approving radiation. In nearly every case these meas- 
urements are less than those given in the manufacturers 
catalogs, thus requiring more sections to obtain a given 
number of square feet. Therefore, in laying out ra- 
diators on the plans they should be made about 10% 
larger than catalogue length to allow for the reduced 
rating. In limited spaces, a greater allowance may be 
necessary for some types. Where the total radiation 
in a building is 300 sq. ft. or less, the number of sec- 
tions should be noted rather than the square feet. No 
fractions of square feet are to be given. 

Unit heaters are not desired for heating post office 
spaces as the officials prefer direct cast iron radiation. 
Use of brass and other non-ferrous radiators should be 
kept to a minimum, but where used the specifications 
must permit wide competition. 

Sizes of valves, stubs and runouts should all be noted 
on the plans or given in a schedule. All risers on drops 
serving more than two radiators should be valved. 

‘The opening into stack for boiler breeching should be 
made about | in. larger than breeching for a brick flue, 
and 2 in. larger where a steel stack is used, and the 
height above floor of center line of steam main at 
boiler and center line or bottom of breeching should be 
noted on the plans. Use of trenches is to be avoided 
as far as possible. 

Fuel-rooms should be provided on a basis of 1 sq. ft. 
for each 1,000 cu. ft. of gross cubic contents and in no 
case should be less than 500 sq. ft. Where the distance 
from boiler room floor to grade is 8 ft. or over, an ash 
hoist should be provided. 

All court rooms should be provided with mechanical 
ventilation, based on about six air changes per hour. 
Other rooms in large buildings may also be provided 
with mechanical ventilation, depending on conditions. 
For post office workrooms, one and one-half to two air 
changes per hour are considered to be sufficient, and a 
strip 20 to 30 ft. wide next to outside windows may be 
considered as being adequately ventilated by natural 
infiltration and may be ignored in figuring fresh air 
requirements. Exhaust ventilation may be either grav- 
ity or mechanical, depending on conditions, and should 
be provided for about 80% of the fresh air supplied. 

Automatic temperature control should be installed 
for all fresh air ventilating systems, but not for heat- 
ing generally. 

Air filters should be provided. Unless so directed by 
the Assistant Superintendent of the Mechanical Engi- 
neering Division, no air conditioning is to be installed. 

Drinking fountains on the basis of one fountain for 
each 50 employees must be installed in all post office 
workrooms. A drinking fountain is also to be provided 
in each corridor on upper floors generally. 

Individual combination electric water coolers and 
drinking fountains are to be used generally except in 
very large buildings, where consideration will be given 
to the installation of a centrally located refrigerating 
plant for cooling drinking water. 

Attention is called to the fact that the capacities of 
electric water coolers as quoted by most manufacturers 
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HANGER NO.2- For ALL LOW PRESSURE STEAM, 
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HANGER NO3- For USE IN LIEU OF HANGER NO.2 
| ONLY WHERE SPACE WILL NOT PERMIT USE OF TURNBUCKLE. 








Standard pipe hanger details for Federal buildings 


is based on the use of the waste water for precooling 
purposes and where the fountain is located so that 
waste does not pass through the cooler, the capacity 
will be greatly reduced. Combination outfits should 
be used wherever possible. 

Indirect water heaters having copper coil submerged 
in a cast iron housing, in conjunction with either steam 
or water heating boilers, are to be used in all buildings 
where the plumbing fixtures requiring hot water do not 
exceed 12. In lieu of the copper coil heater, the heater 
may be of all cast iron construction for heating water 
by the same method. Larger buildings, and buildings 
with more than one boiler, are to have steam coils in 
the hot water storage tank. 

The standard size of tracings in use in the office is 
23 in. & 35% in. inside of the border lines with a trim- 
ming line 34 in. outside the border line. Tracings when 
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First floor plan of typical one-pipe steam heating layout for post offices costing less than $100,000 


completed should be trimmed to about \% in. outside 
the trimming line. 

The maximum width of tracing which can be handled 
by the blue printing machines is 42 in. 

The stamp for building title is to be placed in the 
lower right hand corner and the stamp for Supervising 
Architects title in the lower left hand corner. Floor 
titles and seals should be placed directly under plans 
and title designating work, viz: “Heating,” “Plumbing,” 
etc., should be placed midway between floor title and 
right hand border about 2 in. above bottom border line, 


using the lettering stencils. Drawing numbers should 
be obtained from and recorded in the book kept by the 
architect in charge of the particular building. 

Separate basement plans must be made for each 
branch of the work where the scale is % in. to the foot. 
For floors above basement one set of plans is to be 
made for plumbing and heating and one set of plans 
for electrical work. Where the scale is %4 in. to the 
foot a separate basement plan is to be made for the 
electrical work. 

Each set of drawings must give the floor heights and 
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Basement plan of typical one-pipe steam heating layout for post offices costing less than $100,000 


compass point. The elevations of basement or first floor 
should be noted on plumbing drawings. Titles of rooms 
must be noted but must be abbreviated so far as pos- 
sible. 

All tracings are to be cleaned up before being passed 
on from one engineer to the next in the progress of the 
work. 

All vertical pipes are to be concealed in chases, fur- 
ring, etc., or be run in lookouts or closets. Exposed 
vertical pipes above first floor should be kept to a min- 
imum. 


Pipe sleeves should be shown on the structural or 
architectural drawings for all pipes passing through 
footings or exterior walls below grade. Sleeves for cast 
iron pipe should be large enough to pass the hubs of 
pipes and those of steel pipe large enough to pass the 
beads of fittings. The elevations of sleeves need not 
be given except where passing through membrane 
water-proofing which requires a special sleeve with 
clamp. 

Where floors are waterproof, all pits, cleanout man- 
holes, trenches, etc., must be shown on foundation plan. 
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Olive E. Frank has been president of the 
O. E. Frank Heater and Engineering Co., 
Buffalo, N. Y., since 1924. For nine years 
preceding that she was sales manager of the 
Alberger Heater Company, in charge of 
engineering, sales and sales promotion. She 
is a member of the A.S.M.E. and the A.S.H.- 
V.E., and has several engineering patents 
to her credit. 








For 25 years heating and ventilating has been 
familiar talk to Mrs. Arthur E. Rudolphi. 
She is president of the Rudy Furnace Co., 
Dowagiac, Mich., a position to which she 
was elected following the death of her hus- 
band, a founder of the company, in Decem- 
ber, 1929. In addition, Mrs. Rudolphi is a 
director of the Rudy Acceptance Corpora- 
tion, retailing financing firm. 


For nine years Julie Polshek has been asso- 
ciated with The Warm Air Furnace Fan Co., 
Cleveland, Ohio. She holds the position of 
assistant sales manager and is kept busy 
handling direct-mail advertising, copywrit- 
ing, sales correspondence and field contacts. 
She is a familiar figure at all the various ex- 
positions and conventions in the industry. 
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THE INDUSTRY 


Eva B. Stark, associate editor of The Aero- 
logist-Indoor Air, is Dr. E. Vernon Hill's 
right-hand “‘man."’ She has been doing ad- 
vertising and editorial work for the past 
seven years, and is secretary of The Aero- 
logist Publishing Company, Chicago. 











Margaret Ingels graduated in mechanical 
engineering in 1916 from the University of 
Kentucky and was for one year with the 
Chicago Telephone Company. This was fol- 
lowed by four years with the engineering 
department of Carrier Engineering Corpora- 
tion and six years with the Research Labor- 


atory of the A.S.H.V.E. Two more years 
with the New York Commission on Ventila- 
tion, and since then she has been associated 
with the Carrier-Lyle Corporation. Member, 


A.S.M.E. and A.S.H.V.E. 





Helen Hayes Peffer, managing editor of 
Refrigerating Engineering, is still new to our 
industry. She has been doing journalistic 
work for the past two and a half years with 
the American Society of Refrigerating Engi- 
neers, and the format and general readability 
of its publication clearly reflects her profes- 
sional touch. She once taught journalism 
at the University of Illinois. 
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EDITORIALS 


Action on Air 
Conditioning Nomenclature 


= announcement that a revised system of 
naming will be one of the projects to receive attention 
on the part of a trade committee newly-organized in 
that part of the air conditioning field which hopes to 
engage in merchandising, again calls attention to the 
demoralizing state existing. We have referred to this 
repeatedly and have long felt that the situation would 
have to be corrected. Just now no one knows what the 
term “air conditioning” means. In fact it has no definite 
meaning. 

Fixing upon a term, or system of naming, which will 
be reasonably permanent and which can be expected 
to gain general recognition is distinctly a commercial 
function. It is not a simple one, however. 

In the first place the committee will have to find 
some means of reconciling the opposing viewpoints 
which eixst within the industry itself. Having done 
this—and it will be no mean task—the real test 
will come when the recommendations are tried 
out on the general public. If the general public 
is to buy air conditioning, and merchandising 
plans necessarily presuppose that it will, it is 
reasonable to expect that public to want to 
know something about what it is getting. Therefore, 
the names used must be such that the public can under- 
stand and accept them. 

The size of the educational job ahead can be judged 
when we realize that in spite of all the effort directed 
at the industry itself over a considerable period of time 
it is evident to anyone that many of our own people 
even now have no clear-cut understanding of the whole 
subject or even of its principles. If it has taken all this 
time and effort to get only a fair knowledge into the 
minds of a relatively few, how much longer will it take 
to get a fair understanding into the minds of many? 
We believe that the time will depend both on the clear- 
ness of the presentation and on the intensity of the 
effort used. Clearness of presentation can be secured 
only if a simple and understandable basis of naming 
can be worked out. 

From every point of view this proposed work of the 
committee is important, timely, and difficult. We can 
all hope that the effort will be broadly handled with a 
full appreciation both of its importance and of the long- 
time effects which it may have. Too often similar com- 
mittees have merely played around with like projects 
and have either ended up by recommending a conglom- 
eration of all the personal opinions of their members 
or have let existing prejudices and trade jealousies 
neutralize any permanent good they might have accom- 


plished. 





The committee has hold of a real problem. The find- 
ings and results will be watched with interest by the 
whole industry. 


© 
Accelerated Progress 
in Controls 


Ax unplanned result of recently going over some of 
the newer equipment, now available on the market, was 
to call our attention again to the present situation sur- 
rounding controls. Our reaction was the one likely to 
be experienced by anyone who really starts looking into 
this matter of operating controls, viz., astonishment at 
the number, variety, and ingenuity of these devices 
and at the rate at which they are being developed. This 
caused us to start thinking how rapidly the rise of auto- 
matic controls has taken place, and how much more 
generally they are accepted now than even ten years 
ago. 
The oil burner, with its positive necessity for some 
kind of automatic control during operation, is 
responsible for giving impetus to the general 
acceptance, although the fact that earlier ap- 
paratus had been developed should not be 
overlooked. We do not agree with the state- 
ment so often made that the oil burner was 
what really started the use of automatic operating con- 
trols in our industry. What it did do was to greatly 
increase the rate of development and to cause attention 
to be directed along new lines. 

What the oil burner started, the use of gas, coal 
stokers, and air conditioning continued until now the 
inclusion of some form of automatic controls is an ac- 
cepted practice, not only on small plants and units but 
even in the largest buildings. Operating economy in 
large buildings is proving to be as powerful an argu- 
ment to further the use of these controls as was oper- 
ating convenience in the case of the residence installa- 
tion. 

With all the progress made and with all the variety 
of apparatus now available, it is evident to anyone, who 
will take the trouble to look, that this whole fascinating 
field of control is really both new and only compara- 
tively little cultivated. Wonderful as our present con- 
trols seem, we have no hesitation in predicting that the 
progress of the next few years will make that of the 
last ten seem small in comparison. Interest is increas- 
ing, better and better talent is being attracted, and 
acceptance of the necessity of controls is growing. We 
look forward to the time when this industry will be as 
well known for the excellence of its controls as for the 
worth of the other parts of the plant. Overheating, 
overcooling, and all the rest of the gibes aimed at us 
in the past will definitely be things of the past. 
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Reviews and Summaries of . .. . 
Current Papers, Books and Pamphlets 








Sun Radiation Data Reported 


"Raw on solar radiation at Penn State show that 
glass is practically transparent to the sun’s rays, that 
metallic paints absorb more of this heat than non- 
metallic paints, and that white is the best color for 
preventing the absorption of heat from the sun, ac- 
cording to a paper presented by F. G. Hechler and 
E. R. Queer at the annual meeting of the refrigerating 
engineers. The data they present will further round 
out information on this source of heat gain, of con- 
siderable moment in the design of air conditioning jobs. 

The authors set up a test box so arranged that they 
could change the character of specimens of material 
exposed to sun radiation, and could measure the sur- 
face temperatures and heat flowing through them, as 
well as the air temperature and wind velocity. They 
used surfaces formed over galvanized iron, asphalt 
shingles, slate, plywood, and glass. Their procedure 
was to change the nature and color of the surfaces and 
measure the corresponding changes of temperature and 
other factors. This permitted them to evaluate the 
effects of these surface changes and to conclude which 
have the more desirable properties. 

They also made some tests on glass to learn if it 
is opaque to ordinary heat radiations. Their tests show 
that it is. It reflects such radiations to only a small 
extent and absorbs them, changing their energy into 
heat which finds its way through the glass. Their con- 
cluding statement regarding glass follows. 

“Glass cannot, within the usual meaning of the term, 
be considered an insulator for either solar or thermal 
radiation. It is transparent to the first and depends 
almost entirely on the resistance of the surface films 
to retard the transmission of the latter. For this reason 
double windows are more effective than single windows 
even though both are equally impervious to air in- 
filtration. Shades and curtains are effective in cold 
weather because they reduce the radiation loss from a 
room and its occupants, and may contribute materially 
to the feeling of comfort at a given temperature by 
eliminating direct radiation to large glass areas. Solar 
radiation can be excluded with a coat of whitewash on 
the outside surface of the glass or preferably by using 
awnings.” 

The authors also present the following seven con- 
clusions: 


1. Metallic paints absorb more solar radiation than 
non-metallic paints. 

2. For non-metallic paints, white is the best color 
for preventing the absorption of solar radiation. 
The order of other colors tested is red, green and 


black. 


3. Weathering and the accumulation of dirt decrease 


the relative value of white and other light colors. 

4. For air velocities greater than about 10 mi. per 
hr., the importance of surface color decreases. 

5. Aluminum paint is not as good as aluminum foil 
in retarding absorption of solar radiation; both 
are more effective when applied to an inner sur- 
face, facing an air space, rather than on a surface 
exposed to the sun. 

6. Glass is practically transparent to solar energy; 
the transmission may be reduced with a coat of 
whitewash or white paint, preferably applied on 
the outer surface. 

7. Glass is practically opaque to low temperature 
(0-150°) radiations. For radiant energy in this 
range, glass has an emissivity of about 0.92, hence 
it is a good absorber and emitter, and heat is 
transferred through it chiefly by conduction. 


Title: Surface Absorption of Heat from Solar Radia- 
tion; presented at the A.S.R.E. annual meeting, De- 
cember, 1932; illustrated with graphs and tables; ap- 


proximately 2700 words; authors, F. G. Hechler and 
E. R. Queer. 


1933 Guide Has New Chapters 


‘Hs 11th annual (1933) edition of the A.S.H.V.E. 
Guide appears with a new style cover in striking red. 
It contains 45 chapters, many of which have been con- 
siderably rearranged. New material has been added 
both under old chapter headings and under a number 
of new chapter heads. Page size and general style of 
make-up remain the same but new head type is used. 

The material under the general head of air condi- 
tioning has geen greatly expanded, and 10 of the chap- 
ters now refer to this subject. The method of treat- 
ment used is notably different from that followed in 
earlier editions. More attention has been given to the 
nature of material included and while the subject is not 
yet treated with the breadth of view which might be 
desired, still it does reflect a growing tendency to open 
up the whole subject to discussion. 

For the first time a brief consideration of the subject 
of radiant heating is included. Unfortunately, the small 
space devoted to it does not permit getting in more than 
a rough outline. 

Notable is a rearrangement of the heat transmission 
tables into what should prove a more usable form. 
These tables have been calculated to take account of 
latest research findings on the subject. Included, too, 
are the ventilating standards which were the subject of 
a long committee study. 
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This new edition as a whole shows the evident care 
given to editing. Improvements in this respect should 
make it more readily usable than were some of the 
earlier editions. 


[ Title: The American Society of Heating and Venti- 
lating Engineers Guide, 1933; 6 in. X 9 in. page size; 
592 pages plus catalog data, indexes and membership 
lists; price, $5.] 


Effect of Cold Walls Studied at Pittsburgh 


= comfort studies made by the A.S.H.V.E. Lab- 
oratory at Pittsburgh have always been conducted in 
rooms whose wall surfaces were at temperatures at or 
near the temperature of the air used in the experiments. 
This is a condition which is approximated in rooms of 
large area but which is often greatly different from the 
condition existing in rooms of small dimensions. In 
such rooms the walls are close enough to the occupants 
so that their effect on the feeling of comfort may be 
considerable. The comfort charts built up as a result 
of these early experiments thus apply directly only to 
large rooms where wall conditions are not a factor. 

During the past spring and summer some studies 
were made to find the effect of cold walls on the feeling 
of comfort, and the results are now available. They 
show that where there are cold walls the dry bulb 
temperature must be raised considerably in order to 
produce the same feeling of comfort as existed when 
the walls were at air temperature. The increase neces- 
sary varies with the temperature of the walls and with 
the temperature of the room air. This finding cor- 
roborates what is predictable by abstract reasoning 
and the principal result of the experiments reported is 
a numerical evaluation which is given in the form of 
two charts one of which is reproduced here. 

Granting the correctness and applicability of these 
figures it will be noted that with a 50° wall tempera- 
ture and a 70° air temperature in a warm-walled room, 
a correction of about 4° is shown on the chart. Presum- 
ably this would mean keeping the air temperature of 
a cold-walled room at 74° under these conditions in 
order to produce a feeling of comfort equal to that felt 
in a warm-walled room at 70°. 

While this chart is interesting its use is open to ques- 
tion because of both its newness and the method used 
in conducting the studies. On the side of newness, it 
should be understood that results of applying this rule 
to actual rooms are not yet available. The testing 
method is questionable in that the room used was not 
of conventional or common construction and that only 
three subjects took part in the studies. 

The following conclusions are included at the close 
of the paper: 

“1. Increased radiation of heat from occupants in 
a room to cold walls on three sides is shown to require 
a higher air temperature for the same feeling of warmth. 
For example, an air temperature of 70° with walls at 
the same temperature is equivalent to an air tempera- 
ture 8.9° higher in a room having three of the four 





CORRECTION IN DEG. FAHR.-DRY BULB TEMP. 





WALL TEMPERATURE DEG. FAHR. 


Correction to various dry bulb temperatures in a warm 

wall room for the same feeling of warmth in rooms hav- 

ing three cold walls. Temperatures indicated by plain 

thermometers, 30 in. above the floor, not in close 
proximity to occupants. 


walls at 45°. This effect is greater than usually occurs 
in practice for two reasons; first, few rooms have three 
exposed walls, and second, inside wall surface tempera- 
tures for reasonably good construction do not reach 
such low values for normal outside temperatures. 

2. It is shown that in a cold wall room observed 
temperatures by mercury thermometers may vary de- 
pending on whether the bulb is shielded from or ex- 
posed to the view of the cold walls and of occupants. 

3. Walls of large area having a considerably lower 
temperature than the surrounding air give a feeling of 
discomfort to occupants seated nearby due to the re- 
sulting feeling of coldness in those parts of the body 
exposed to the cold walls, even though the room air 
temperature is high enough to give an over-all sense of 
not being cold. This is particularly true of large win- 
dows without a compensating radiator nearby.” 


[ Title: “Cold Walls and Their Relation to the Feel- 
ing of Warmth,’ by F. C. Houghten and Paul 
McDermott. Paper presented at the annual meeting 
AS.HV.E., January, 1933; approximately 4500 words; 
3 graphs.] 


Fifth Bulletin on Warm-Air 
Heating Now Available 


EP cic the many years that the warm-air heating 
studies have been carried on at Illinois the practice of 
issuing bulletins ‘from time to time has been followed. 
These bulletins have been not only uniformly excep- 
tional for the clarity with which the results have been 
presented but they have become virtually the only 
sources of technical information on warm air. Part V, 
published under the title “Investigation of Warm-Air 
Furnaces and Heating Systems,” made its appearance 
recently. It is up to the high standard set by its pre- 
decessors, and like them, contains a mass of informa- 
tion. 

About the only criticism that can be levelled against 
this bulletin is the laudable one that the material is so 
well digested and discussed that it is almost impossible 
to give an adequate idea of its contents in any briefer 
form than that used in the bulletin itself. This makes 
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the task of the reviewer rather hopeless for the bulletin 
‘s thick and runs to 155 pages. In the face of this, all 
that can be attempted is to outline its contents and to 
touch the high spots. Only a reading of the whole bul- 
letin should satisfy anyone who wishes to follow the 
work, and such a procedure is recommended. 

A list of the chapter headings indicates fairly well the 
scope of the tests reported and is as follows: Combina- 
tion Gravity and Fan Furnace Systems; House and 
Furnace Operation with Conversion Gas Burners; 
Room Air Temperature Conditions with Warm-Air 
Registers Located Near Ceiling or Near Floor; Effect 
of Wind and Sunshine on House Operation; Cooling 
Effect from Operation of Combination Gravity Fan 
Furnace System under Summer Conditions; Perform- 
ance of Steel Furnace with Anthracite and Bituminous 
Coal; Comparative Study of Types of Furnaces; Effect 
of Changes in Ratio of Leader Pipe Area to Free Area 
of Furnace on Plant Performance. 

High lights and outstanding quotations as follows: 


A. “In combination gravity and fan systems, the 
capacity of the fan as installed must be greater than 
the volume of air that would be delivered by the same 
system operating on gravity at the register air tem- 
perature that would be required to heat the building 
in the most severe weather prevalent in the given local- 
ity. Otherwise, the fan system, over the lower range 
of outdoor temperatures, will operate with higher reg- 
ister air temperatures than would be required by the 
same system without the fan.” 


B. “The reduction in fuel cost effected by the use of 
a fan in a warm-air furnace system may be submerged 
by the cost of electrical current required to operate the 
fan.” 


C. “The introduction of a fan in a well-designed 
gravity system in which the heat delivered to the dif- 
ferent stories is correctly balanced results in unbalanc- 
ing the heat delivered to the different stories, unless 
adjustment is made by means of dampers in certain 
warm-air pipes. Such unbalancing action is manifested 
as a tendency to overheat the first story and to under- 
heat the second and third stories.” 


D. (1) “The overall house efficiency is practically 
the same when the same furnace is installed in a given 
plant and operated either with a gas conversion burner 
of the type used or with anthracite coal. (2) High flue 
gas temperatures and resulting low efficiencies are not 
necessarily characteristic of a conversion gas burner.” 


IX. A table and curves showing the costs of heating 
the research residence with bituminous coal, anthracite 
and gas under Urbana conditions are included. 


F. The conclusion that while a saving in fuel con- 
sumption of from 4% to 8% was found by reducing 
the night temperature to 60° instead of keeping it at 
70° when firing gas, the practice introduced some penal- 
ties in the way of loss of comfort in the house during 
the morning hours. 


G. “The use of ceiling air registers as opposed to 
baseboard registers offers no advantages in the way of 
improved temperature conditions in a heated room.” 


H. (1) “A moderate outdoor temperature accom- 
panied by a strong wind may produce as great a heating 





load as a materially lower outdoor temperature and a 
light wind. (2) The use of the ‘degree-day’ basis only 
for estimating heating load or comparing the heating 
seasonal demands of different localities may be serious- 
ly in error unless the wind movement is substantially 
the same for the periods or for the localities compared. 
The error resulting may be large, amounting to at least 
20%, where there is any material difference in the wind 
movements. (3) Wind movement must be regarded as 
a very important factor in the design and operation of 
heating plants. There is a regrettable lack of field data 
on this subject, and accurate studies using actual build- 
ings subjected to a wide range of wind velocities are 
greatly needed to overcome our present ignorance of 
the matter. (4) Serious consideration should be given 
to sunshine or exposure effects on the heating require- 
ments of rooms subjected to solar radiation, if over- 
heating of such rooms or underheating of rooms not so 
exposed is to be avoided. (5) Attempts to control the 
indoor air temperatures of the various rooms of a build- 
ing from a single point when the sun is shining must 
prove more or less futile unless the north and south 
rooms open into each other freely. (6) Heating plant 
design and operation and control must take into con- 
sideration both sun and wind effects as well as tem- 
perature differences if satisfactory results are to be se- 
cured. (7) The conclusions from the results presented 
in this entire section may be summarized briefly by 
saying that heating plant designers and operators have 
been, and still are, inclined to give too little thought to 
the effects of exposure (wind and sun) on the heating 
of buildings. They assume that a plant designed on 
the basis of temperature differences alone should be 
adequate to heat the building properly, regardless of 
the drift of air across the building resulting from the 
outdoor wind movement or the unbalancing of the heat- 
ing load caused by solar radiation. Furthermore, the 
fact that variations in the temperature of the inside 
surfaces of the walls resulting from variations in wall 
construction, outdoor temperature, and sun exposure 
may affect the comfort of the occupants independently 
of the actual air temperature in the room has not re- 
ceived the recognition it merits.” 


J. (1) “A furnace fan with capacity sufficient to pro- 
duce 3.5 recirculations per hour did not produce air 
velocities at the center of the room to exceed 9 f.p.m. 
in the rooms of the research residence. (2) The in- 
crease in cooling effect and decrease in effective tem- 
peratures produced by a furnace fan of reasonable 
capacity operated under summer conditions is not ap- 
preciable, and does not justify the cost of operating 
such a fan in the summer. (3) No appreciable cooling 
of the air in the house can be obtained by circulating 
it through a furnace casing and pipes standing in a 
relatively cool basement. (4) An appreciable cooling 
effect may be obtained in the rooms of the house by 
the use of either an oscillating or a fixed desk fan pro- 
ducing a direct current of air over the occupant of the 
room.” 


[Title: “Investigation of Warm-Air Furnaces and 
Heating Systems,” Part V, Bulletin No. 246,-by A. C. 
Willard, A. P. Kratz, and S. Konzo. Engineering Ex- 
periment Station, University of Illinois, Urbana; paper- 
covered pamphlet; 6 in. X 9 in.; 158 pages; illustrated. 
Obtainable by addressing Engineering Experiment Sta- 
tion, Urbana, Ill.; price, 80 cents.] 
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HEATING AND VENTILATING will be glad to 
answer your problems relating to installation 
and operation of heating and ventilating systems. 
Letters will be answered promptly, and in some 
cases published anonymously. If sketches are 
included they should be clearly drawn. Write 
The Editor, HEATING AND VENTILATING, 148 
Lafayette Street, New York. 


QUESTION 73. A customer in whose home we have 
installed a gas-fired furnace in connection with a grav- 
ity warm-air heating system complains that excessive 
moisture condenses on his windows. The installation 
was made according to the standard code, and the 
house 1s heated satisfactorily with relatively low reg- 
ister temperatures. The building, which is of excellent 
frame construction, has insulated ceilings, metal 
weatherstripping at all windows, and heavy felt paper 
between the boxing and sheeting. No water has been 
used in the humidifier since the installation of the fur- 
nace, and the cellar is dry. By measurement, the 
humidity in the living rooms ranges between 35% and 
40%, and the moisture seems to condense at any out- 
side temperature below 25°. There is one fireplace 
which has not been used until recently, and since its 
use, conditions are reported to be somewhat improved. 

Please advise us if there is any method of preventing 
this annoyance other than by putting up storm sash. 


X. Co. 


ANSWER. At a dry bulb temperature of 70° and a 
relative humidity of 35%-40% the dew point tempera- 
ture will be in the neighborhood of 43°, and when the 
outside temperature falls sufficiently low to cause the 
temperature of the inside surface of the window glass 
to reach this point, moisture from the air adjacent to 
the glass will be condensed on it. Since the humidity 
conditions you mention as prevailing within the house 
are approximately correct for comfort and health, the 
solution of the problem obviously does not lie in re- 
ducing this moisture in the air. This would probably 
be difficult to accomplish anyway, as you state that the 
furnace humidifier is not in use. 

We believe that you have suggested the key to the 
difficulty in your mention of the fireplace. When the 
fireplace is in use, heated air and the products of com- 
bustion pass up the chimney, and this is replaced by 
air drawn into the room from outside, largely through 
the cracks around the windows in spite of the weather- 
stripping. This incoming outside air would tend to 
reduce the condensation because its dewpoint tempera- 
ture is considerably lower than that of the inside air, 
and the air in the vicinity of the windows is largely 
made up of this outside air. As a familiar example of 
the above, consider what happens in a closed automo- 


bile when it is driven on a cold day. You have un- 
doubtedly noticed that if you attempt to drive with all 
windows closed tightly, the glass will rapidly become 
fogged up. On the other hand, if one or more of the 
windows be opened even a small crack, the fog will 
quickly disappear. 

We suggest that the weatherstripping be removed from 
at least some of the windows, perhaps those on the 
lower floor or in the basement, to permit an increased 
influx of outside air. A small opening in the supply 
side of the heater, to permit the mixing of some outside 
air with the recirculated indoor air, would also help 
to reduce the humidity in the house. These changes 
cannot be made, of course, without a loss in heating 
plant efficiency resulting. More fuel will be consumed 
in accomplishing the same amount of heating, and it 
will be advisable to rest with the owner the question 
as to what extent he is willing to sacrifice economy for 
the sake of convenience. 


QUESTION 74.1 have noted numerous inconsistencies 
in the use of the term air conditioning. Often a theater, 
auditorium, or restaurant that 1s cooled in summer ts 
said to be air conditioned, and again a manufacturer 
of a heating plant states that his equipment is an “air 
conditioner.” Occasionally, too, I note the term applied 
to some device which adds moisture to the air, or sim- 
ply removes dust from it. Can you inform me as to just 
what the term specifically means? 


ANSWER. Confusion certainly does exist as to the 
true meaning of the term air conditioning. We have 
commented on this before but as the question contin- 
ues to come up we will try to outline the current ideas 
more fully than we have before. 

Air conditioning involves six functions—warming and 
humidifying the air in cold weather, cooling and de- 
humidifying it in warm weather, and circulating and 
removing impurities from it in all seasons. Heating 
and cooling may be combined in the single term tem- 
perature maintenance, while humidifying and dehumid- 
ifying can also be shortened into humidity maintenance. 
In the same way circulation and cleaning can be com- 
bined in the term purity maintenance. On this basis a 
good general definition of the term air conditioning 
would be, “the artificial adjustment and maintenance 
of the temperature, humidity, and purity of indoor air 
to conditions promoting the comfort and health of the 
occupants.” It would also pass muster as a technical 
definition. 

The essential difference of opinion about the use of 
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the term, and also the one which causes confusion, is 
whether the definition just mentioned shall be inter- 
preted to mean that all three of the conditions must be 
adjusted and maintained simultaneously and contin- 
uously. One school of opinion holds that they must, 
and insists that “it isn’t air conditioning unless it 1s 
complete and continuous.” The other holds that ad- 
justment and maintenance of any of the three can be 
justly considered air conditioning, and they so use it. 
The result is naturally confusion of thought. 

Of all the six functions, that of cooling is perhaps 
the most novel from the popular viewpoint. Also it 
has been the most widely advertised. ‘There has been 
a growing tendency to associate it with the term air 
conditioning. 

You ask if we can inform you of the specific mean- 
ing of the term. Our answer is that it has no specific 
meaning at present but has several rather vague mean- 
ings. This is quite natural and nothing can be done 
about it in our opinion. In the long run popular usage 
is what determines the specific meanings of words. No 
doubt this will finally fix the meaning of the term air 
conditioning. In the meantime you are conforming to 
current good usage if you use it to suit your own ideas. 
That is what everyone else is doing. 


QUESTION 75. In estimating the amount of ra- 
diating surface required to heat a small machine shop, 
should the heat produced in the electric motors and ma- 
chines be taken into account? If so, upon what basis 
should this heat be figured? In the case we have in 
mind, there are five induction motors driving the ma- 
chinery through line shafts. These motors total 57.5 
hp., and the foreman reports that they run constantly 
during working hours. B.M. H. Co. 


ANSWER. All of the electrical energy input to an 
electric motor ultimately manifests itself in the form of 
sensible heat, and when the mechanical power produced 
is all utilized within the confines of a single room, we 
can assume that all of the heat produced is delivered to 
that room. The quantity of heat resulting from the 
operation of the motors will be dependent upon the 
electric power consumption. 

Assume then, in the case in hand, that the equipment 
described is operating at an average of 75% of full 
load. Also assume that at this rate, the efficiency of 
the electric motors is 80%. The power input will there- 
fore be equivalent to 

57.5 X 0.75 

a 
The heat equivalent of a kilowatt-hour is 3415 B.t.u., 
so that the heat produced by the operation of the ma- 
chinery will be 40.2 3415 = 137,283 B.t.u. per hour. 
This amount of heat may be deducted from that to be 
supplied by the heating system. It must be borne in 
mind, however, that this heat is supplied only during 
the time that the motors are in operation, and adequate 
provision must be made for heating the shop before 
working hours in order that it will be warm enough 
when the operators come to work. 


= 53.9 hp., or 40.2 kw. 





QUESTION 76. Tenants on the lower floors of an 
apartment house are complaining of odor from the oil 
burner. The burner is of the gun type, in a cast-iron 
sectional boiler formerly fired by coal. The odor seems 
to come up through the dumbwaiter shaft and stair 
well. The burner is correctly adjusted and burns the 
oil completely without excessive carbon deposit within 
the boiler or smoking at the chimney. Can you suggest 
a cause for my difficulty, and perhaps prescribe a 


remedy? c.a se 


ANSWER. The products of combustion of some fuel 
oils often have a slightly perceptible characteristic odor 
no matter how carefully the equipment be adjusted, 
and it is necessary to prevent the escape of these odors 
into the living quarters. ‘This odor will usually be 
strongest during the starting-up period due to incom- 
plete combustion resulting from the cold combustion 
chamber and boiler walls. 

These odors will not be noticeable in the living quart- 
ers if the draft is sufficiently strong to carry them up 
the chimney and prevent them from leaking out into 
the cellar. The natural draft will, of course, be poorest 
during the starting-up time, but if the chimney is cor- 
rectly proportioned and constructed, and is free and 
open, gases from within the furnace should not escape 
into the cellar unless there are excessively large leaks 
about the boiler setting, furnace doors, flue joints, etc. 

We recommend, therefore, that you check the draft 
and examine the chimney to ascertain that soot or 
other obstruction is not interfering. We also suggest 
that smoke-pipe connections, door joints, and boiler 
setting be examined carefully for leaks and made as 
tight as possible. If the basement can be ventilated, 
especially during the starting-up time, it will be found 
to be helpful in reducing the annoyance. 


QUESTION 77. What effect does painting have 
upon the heat transmitted by a radiator? Does the color 
of the paint make any difference in the heat trans- 


mitted? Bi J. de 


ANSWER. The effects of painting upon the trans- 
mission of heat from direct radiating surface are nearly 
totally confined to the radiating factor for that surface, 
and have little influence upon the convection factor for 
the radiator. Therefore, the effect of painting radiators 
having large radiating surfaces, such as wall radiators, 
pipe coils, etc., will be more marked than that upon 
column radiators having relatively small radiating sur- 
face as compared to convecting surface. 

Finely ground paint pigments have been shown to 
possess approximately the same radiating constant, but 
metals have a low radiating effect. ‘Therefore, paints 
made from flaked metal will reduce the radiating 
effect. Radiators having bare iron surface, or painted 
a dull black, white enamel, white zinc, etc., will all have 
approximately the same heating value, while radiators 
finished with aluminum bronze, gold bronze, etc., will 
have their heating values reduced an amount ranging 
between 10% and 20% of that for the bare iron sur- 
face, depending upon the type of radiator. 
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Bill to Authorize Engineers 
as Agents Again Considered 


Licensed professional engineers 
will be permitted to act as agents 
for persons desiring permits for con- 
struction or alterations under the 
provisions of a bill to amend the 
multiple dwellings license law re- 
cently re-introduced in the New 
York State Legislature. 





Shaw-Perkins Appoints 
Fischer 


H. L. Fischer, formerly associated 
with Thos. E. Murray, Inc., and 
Crane Company, has been appoint- 
ed district manager of the New York 
office of the Shaw-Perkins Manu- 
facturing Co., Pittsburgh. Mr. Fisch- 
er’s offices will be at 55 West 42nd 
Street. 





Electrical Association to 
Publicise Air Conditioning 


As part of its industrial develop- 
ment program, the Electrical Asso- 
ciation of New York has established 
a subcommittee to promote a better 
public understanding of air condi- 
tioning functions and practice. J. J. 
Donovan, General Electric Com- 
pany, has been named chairman 
and the group includes I. W. Bald- 


‘ 


win, Westinghouse Electric & Man- 
ufacturing Company; A. F. Cal- 
lahan, Refrigeration Association of 
New York; C. M. Eakin, Frigidaire 
Sales Corporation; E. T. Lyle, Car- 
rier Engineering Corporation; C. R. 
Skinner, New York Edison Com- 
pany, and A. Sargent, Campbell 
Metal Window Corporation. 

A definite terminology for the 
science of air conditioning will be 
proposed by the committee, and 
educational activities will include 
extensive advertising campaigns in 
the metropolitan area by the repre- 
sented companies. 





New Standards for lron and 
Steel Wrought Pipe Submitted 


In view of important develop- 
ments made in the art of producing 
wrought iron and wrought steel pipe 
during the past 50 years, and to 
meet the widely different and in- 
creasingly severe service conditions, 
a revision and extension of the 
standard dimensions originally pub- 
lished in 1886 has been undertaken 
by the American Standards Asso- 
ciation. This organization author- 


ized in 1927 the setting up of a 
Sectional Committee on the Stand- 
ardization of Wrought Iron and 
Wrought Steel Pipe and Tubing at 
the recommendations of the A.S.- 





PACIFIC COAST CHRYSLER PLANT HEATED BY GAS 
The new Chrysler motor assembly plant, Los Angeles, with 280,000 sq. ft. of 
floor space, is said to be one of the largest gas-fired heating installations 
completed on the Pacific Coast in 1932. The illustration shows two of the 12 
batteries, having 10 sections each, of L. J. Mueller gas furnaces. 





M.E. and the A.S.T.M. 


The first 


tentative draft of this committee’s 
report has been published for crit- 
icism and comment. 

Originally these products Were 
formed from skelp heated in a fur- 
nace and the edges butt or lap 


welded. Present practice includes 
the manufacture of tubing by seam- 
less processes, fusion welding, ham- 
mer welding, electric resistance 
welding, and other special pro- 
cesses, and in addition to wrought 
iron and mild steel, a wide variety 
of medium carbon and alloy steels 
are now available. Formerly fabri- 
cation was invariably accomplished 
by threaded connections, while 
present practice calls for welding, 
use of Van Stone joints, and joints 
similar to Dresser couplings. Fur- 
thermore, service conditions have 
changed from maximum pressures 
and temperatures of approximately 
100 Ib. and 250° to pressures of 600 
Ib. to 1500 Ib., at temperatures as 
high as 1000°. 

The new pipe wall thickness 
schedules were based on the ratio ef 
service pressure to allowable stiess 
intensity for the material, and since 
the latter is dependent upon the 
temperature contemplated and the 
material used, all three variables 
are considered. It is intended that 
this standard shall be used in con- 
junction with the Code for Pressure 
Piping, now being developed by the 
same committee. 





Eckart Bros. Move 


Eckart Bros., Inc., Seattle, Wash., 
announces the removal of its sales 


rooms and shop to 2018 Third Ave. 





Holmes with Inland Steel Sales 


Howard A. Holmes has been ap- 
pointed to the sales department of 
the Inland Steel Company, Chicago. 
He will be located in the Detroit 
office of the company. Mr. Holmes 
was formerly with the Weirton Steel 
Company. 





Modernizing Exposition to be 
Held in New York 


Latest trends in building materiais 
and appliances for home and com- 
mercial building owners will be dis- 
played at the first National Modern- 
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‘ze Your Home Exposition, to be 
held at Madison Square Garden, 
New York, March 28-April 1, for 
the purpose of stimulating replace- 
ment business in the building trades. 
According to the management, 
modernization work can be done at 
this time at a great saving to the 
owner and at the same time will 
furnish a great measure of relief to 
unemployed building workers. 





York Oil Burner Dealers Meet 
To Discuss Merchandising 


New merchandising and sales pro- 
motional plans for 1933 were ex- 
plained to metropolitan New York 
dealers by the York Oil Burner Co., 
Inc., York, Pa., at a meeting held 
recently by the company at the 
Hotel New Yorker. Dealers repre- 
senting 60 localities in New England 
met February 27 at the Hotel Brad- 


ford, Boston, where a similar pro- 
gram was put into effect. 





Philadelphia to Have 
Natural Gas 


Negotiations for contracts for sup- 
plying natural gas to companies 
providing gas service to a large sec- 
tion of Southeastern Pennsylvania 
adjacent to Philadelphia are nearly 
complete with an agreement re- 
ported as pending between the 
Columbia Gas and Electric Corpo- 
ration, which has three high-pres- 
sure pipe lines ready to furnish 
natural gas to the area, and the 
United Gas Improvement Com- 
pany, which controls the gas distrib- 
uting companies. This development 
is expected to be followed by exten- 
sion of the natural gas supply into 
Philadelphia and also into New 
Jersey. 





A. S. H. V. E. Holds Eventful Annual 
Meeting in CincinnatiT 


The second day of the 39th an- 
nual convention of the A.S.H.V.E., 
held in Cincinnati, January 23-25, 
opened with a brief report of the 
Committee on Guide Publication, 
by D. S. Boyden, chairman. 

Following this, F. C. Houghten 
presented a paper, “Cold Walls and 
Their Relation to the Feeling of 
Warmth,” by the speaker and Paul 
McDermott. This was a report of 
the results of investigations carried 
out in the society’s research labora- 
tory in cooperation with the United 
States Bureau of Mines to deter- 
mine quantitative data on the dissi- 
pation of heat from the body to 
surrounding walls at lower temper- 
atures. It was concluded that in- 
creased radiation of heat from oc- 
cupants to cold walls on three sides 
requires a higher air temperature 
for the same feeling of warmth. 

S. Konzo, research associate, En- 
gineering Experiment Station, Uni- 
versity of Illinois, then read a paper, 
“Study of Summer Cooling in the 
Research Residence at the Univers- 
ity of Illinois,” by himself and Prof. 
A. P. Kratz. This included a de- 





+The report of the first day’s meeting of the 
convention was published in the February, 
1933, issue of HEATING AND VENTILATING, 
pages 54-55. 


scription of the house, the method 
of conducting the tests, and a gen- 
eral presentation of the results ob- 
tained. It was stated that the ducts 
and registers of a central forced-air 


heating system can be successfully _ 


adapted as a distributing system for 
cooled air in the summertime with- 
out material alterations. There was 
shown to be no tendency for a pool 
of cold air to collect near the floor 
if the temperature of the air enter- 





W. T. Jones, inducted into office as 
president of the A.S.H.V.E. at its 39th 
annual convention. 


News of the Month 


ing the room through the registers 
is not lower than 60°, and base- 
board registers can be used without 
objectionable draft if the velocity 
at the register face does not exceed 
300 f.p.m., although wall registers 
located 7 ft. above the floor are 
recommended as preferable. 

A refrigerating load equivalent to 
2 tons of ice in 24 hr. may be re- 
quired in a building of the type of 
the research residence when the 
temperature reaches 100° if an effec- 
tive temperature of approximately 
72° is maintained indoors. An effec- 
tive temperature somewhat higher 
than 72° may be found satisfactory 
for residence service, however, in 
which case, greater economy can be 
achieved. Use of awnings on all 
east, west, and south windows may 
result in savings of from 20% to 
30% in cooling load. The cooling 
load per degree difference in indoor 
and outdoor temperature has been 
shown to be not constant, but in- 
creasing as the outdoor temperature 
increases. The results of the experi- 
ments suggested the need for fur- 
ther investigations to study the load 
requirements when unit coolers are 
used in one or more partially iso- 
lated rooms with the balance of the 
building uncooled, and also to de- 
termine the possibilities of the use 
of a fan ‘at night to provide more 
comfortable conditions on the fol- 
lowing day without a cooling sys- 
tem, or to reduce the load on the 
cooling system. 

The next paper was entitled 
“Summer Cooling Operating Re- 
sults in a Detroit Residence,” by 
J. H. Walker and G. B. Helmrich, 
both of The Detroit Edison Com- 
pany. This paper, read by Mr. 
Walker, gave the results obtained 
from the study of a residence cool- 
ing system under normal conditions 
of occupancy and with only a mod- 
erate degree of cooling, as compared 
with the conditions maintained in 
the research residence at the Uni- 
versity of Illinois. The work as 
undertaken by The Detroit Edison 
Company was intended to deter- 
mine the minimum requirements for 
producing a moderate improvement 
with small investment. 
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During the early part of the sum- 
mer, the system was operated freely 
without regard for economy, and ice 
consumption on days when _ the 
outdoor temperature reached 95° 
varied from 1000 Ib. to 2500 lb. to 
maintain indoor temperatures of 75° 
to 77°. During the month of August 
a more moderate degree of cooling 
was maintained and ice consumption 
reduced to 500 Ib. to 700 Ib. per 
day. These experiments demonstrat- 
ed that in a well shaded and in- 
sulated house, in a climate such as 
that prevailing in Detroit, Mich., 
summer cooling with ice is economi- 
cally feasible provided a moderate 
amount of cooling is done. The find- 
ings reported in the previous paper 
with regard to the adaptability of a 
well designed warm-air heating plant 
to summer cooling is borne out. Use 
of outside air at such times as its 
temperature is below the inside tem- 
perature is desirable but does not 
by itself give adequate comfort in 
extremely hot weather. 

In the succeeding discussion, E. K. 
Campbell, Kansas City, Mo., stated 
that in his experience a much larger 
fan is needed for circulation in cool- 
ing systems than is generally speci- 
fied, and that the fan should have 
two operating speeds. 

The afternoon session opened with 
a report of the Committee on Chap- 
ter Relations, delivered by Mr. 
Campbell. The work of the com- 
mittee was briefly outlined and men- 
tion was made of the advantages to 
be had from joint chapter meetings. 

“Corrosion in Air Conditioning 
Equipment and its Prevention” was 
then presented by its author, R. M. 
Palmer, New York. This paper 
points out that characteristics of 
water supplied from the usual muni- 
cipal source vary to a wide extent, 
and that certain waters are cor- 
rosive while others are scale form- 
ing, due to dissolved solid matter or 
hydrogen ion concentration. Water 
that has been used for a consider- 
able length of time in conditioning 
apparatus invariably contains more 
dissolved solids and a greater hy- 
drogen ion concentration than new 
water. These conditions often bring 
about a high rate of depreciation of 
the apparatus and lowered operat- 


ing efficiencies. It is shown that 
chemical analyses of waters followed 
by corrective chemical treatment 
will obviate many of the difficulties 
encountered and prolong the life of 
the equipment. 

A report of the advisory council 
on the proposed revisions of the by- 
laws as held over from the preced- 
ing day followed. A motion was 
made and adopted, subject to vote 
by the entire membership, to reduce 
the dues for 1933-1934 to $18 for 
regular members, and to give the 
Council power to maintain this 
schedule during the two year period, 
and to change the amount during 
that time if it should become ad- 
visable. Dues are to be $25 in 1935, 
but the Council is empowered to 
extend or change dues at the end 
of 1934 in accordance to conditions 
prevailing at that time. 

After considerable discussion a 
motion was proposed and adopted 
that the present procedure followed 
by the nominating committee in the 
selection of officers be continued, 
with the exception that no votes 
may be cast by proxy. Final ac- 
ceptance of this provision rests with 
a general vote of the membership. 

“Cow Barn Ventilation,” a paper 
by Alfred J. Offner, New York, fol- 
lowed. This explained the need for 





COMING EVENTS 


MARCH 28-APRIL 1, 1933. First 
National Modernize Your Home Ex- 
position, to be held at Madison 
Square Garden, New York. Head- 
quarters at the Waldorf-Astoria 
Hotel, New York. 


JUNE 12-17, 1933. Tenth Annual Con- 
vention of the American Oil Burner 
Association, to be held in Chicago. 
Headquarters at the Hotel Stevens. 


JUNE 19-22, 1933. Fifty-First Annual 
Convention and Exposition of the 
National Association of Master 
Plumbers, to be held in New Or- 
leans, La. 


JUNE 25-30, 1933. Sixth Midwest En- 
gineering and Power Exposition, to 
be held in Chicago. 


JUNE 27-30, 1933. Twenty-Fourth An- 
nual Convention of the National Dis- 
trict Heating Association, to be held 
in Chicago. Headquarters at the 
Palmer House. 


JULY 25-28, 1933. Annual Convention 
of the Heating and Piping Contrac- 
tors National Association, to be held 
in Chicago. 

SEPTEMBER 25-29, 1933. Fifteenth 
Annual Convention of the American 
Gas_ Association, to be held in 
Chicago. 





ventilation, and various methods 
were described. The amounts of 
ventilation for various sizes of barns 
are given for the several dairy zones 
in the United States. 

In concluding the afternoon pro- 
gram, Paul D. Close abstracted the 
paper “Air Infiltration Through 
Steel Framed Windows,” by D. 0. 
Rusk, V. H. Cherry, and L. Boelter 
of the faculty of the College of Engi- 
neering, University of California, 
Berkeley. It was pointed out that a 
wide variation in amount of infiltra- 
tion may be expected for different 
types of window construction. In- 
filtration was shown to take place at 
a greater rate when the air is dry. 
Recommendations for tests on win- 
dows were made. 

Two papers, “Flow of Condensate 
and Air in Steam Heating Returns,” 
by F. C. Houghten and Carl Gut- 
berlet, and “Condensate and Air 
Return in Steam Heating Systems,” 
by F. C. Houghten and J. L. Black- 
shaw, were read by Mr. Blackshaw 
at the opening of the final session 
of the meeting. In the first of these 
it was shown that the leakage of 
air into piping systems under vaccu- 
um varies widely with the different 
set-ups studied, becoming greater as 
the number of fittings and valves 
around radiator connections in- 
creases. The total leakage, however, 
even with higher vacuums than are 
customarily used in practice applied 
uniformly throughout the system, 
corresponds to comparatively small 
rates of air flow during normal op- 
eration of the system. Greater rates 
of water delivery were found for a 
given pressure drop than would be 
given by the usual hydraulic for- 
mula and accepted constants. Cor- 
rected constants giving flows equal 
to that observed are presented. 

The pressure-drop-flow relation is 
given for different ratios of air and 
water flowing in 1 in., 1% in., and 
2 in. pipe, when operating as a dry 
return main. A formula is developed 
giving the capacities of pipe for 
carrying condensate and air based 
upon the diameter of the pipe, the 
pressure drop, and the ratio of air 
to condensate carried. 

In the second of these papers, it 
is recommended that return pipe 
sizes for vacuum systems be based 
upon a maximum condensation load 
during the heating-up period of 
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150% of the designed condensation 
load under standard conditions, and 
a ratio of 0.10 cu. ft. of air per 
pound of condensate, allowing pos- 
sibly a slightly smaller ratio of air 


for systems containing radiation 
with small volumetric capacity and 
a slightly higher ratio for systems 
containing radiation with large vol- 
umetric capacity. Return pipe sizes 
in gravity systems should allow a 
larger factor of safety, and hence 
it is recommended that they be 
based on 175% of the designed con- 
densation load under standard con- 
ditions, and a ratio of 0.15 cu. ft. 
of air per pound of condensate. 

C. V. Haynes opened the discus- 
sion by asking whether the new 
values were found to be at variance 
with the data published in the Guide, 
to which Mr. Houghten replied in 
the affirmative, adding that the find- 
ings of these tests will be of value 
to the Committee on Pipe Sizes 
when next revising the tables for 
return pipe lines. Mr. Haynes pro- 
posed that the authors of the two 
papers confer with the Technical 
Committee on Pipe Sizes and pre- 
pare complete data. Mr. Houghten 
replied that such a plan is under 
way and complete information will 
be published in the next issue of the 
Guide. 

The new officers of the society 
were then formally inducted. W. T. 
Jones took the chair as president, 
and C. V. Haynes, John Howatt, 
and D. S. Boyden were installed as 
first vice-president, second vice-pres- 
ident, and treasurer, respectively. 
The new councilmen are L. W. 
Moon, J. D. Cassel, R. H. Carpen- 
ter, and J. F. McIntire. 

Mr. Driscoll opened the new busi- 
ness session with a motion that the 
new president appoint a committee 
to decide upon a suitable term to 
ceplace the present term “square 
foot” to represent a unit of radia- 
ion. The motion was carried. It 
was resolved to send a letter of 
sympathy to Andrew C. Edgar, 
Philadelphia, charter member of the 
society, who was taken ill on the 
first day of the meeting and forced 
to return to his home, and who has 
never missed an annual meeting. 
Mr. Edgar since passed away. The 
report of the Resolutions Committee 
concluded the business and _ the 
meeting was adjourned. 


Building Permits Show Gain 
in January 


Total expenditures for building 
operations including alterations and 
repairs indicated by building per- 
mits issued during January, 1933, 
amounted to $42.8 million, an in- 
crease of 39.6% over expenditures 
indicated for December, 1932, ac- 
cording to the Bureau of Labor 
Statistics of the Department of 
Labor. Comparing the two months, 
there was an increase for January 
of 2.7% in number but a decrease 
of 6.3% in expenditures for new 
residential buildings. New  non- 
residential buildings showed an in- 
crease of 3.9% in number and an 
increase of 55% in indicated ex- 
penditure. An increase of 10.1% in 
number and 18.2% in indicated cost 
for additions, alterations, and re- 
pairs was noted for January over 
the preceding month. 





Fuel Oil May be Supplied 
Through Mains 


Oil burners installed in homes on 
a rental basis and supplied with 
metered oil from street service 
mains is a plan proposed for several 
towns on Long Island’s south shore 
by the South Shore Heating Com- 
pany, which has applied to the vil- 


News of the Month 


lage of Babylon, N. Y., for fran- 
chise. A similar proposal was brought 
forward in November, 1931, but 
was not carried through at that 
time. It is stated that the company 
has the support of leading manufac- 
turers of oil-burning equipment, and 
that no public financing will be 
needed to launch the project. 





Webb New Superstat 
Sales Manager 
John S. Webb, formerly connect- 
ed with the Webster Tallmadge 
Company, is now sales manager of 
the Superstat Co., 38 Walter St., 
Springfield, Mass. 





Frigidaire Sponsors Air 
Conditioning School 


With more than 125  represen- 
tatives of public utilities, furnace 
manufacturers, and air conditioning 
sales managers and engineers from 
Frigidaire dustributing and district 
headquarters in attendance, a five- 
day school in air conditioning was 
held in Dayton, Ohio, February 6- 
10, sponsored by Frigidaire Corpo- 
ration. Instruction was under the 


direction of J. C. Chambers, man- 
ager of Frigidaire’s air conditioning 





STUDENTS ATTENDING FRIGIDAIRE’S AIR CONDITIONING SCHOOL 


A few of the heating equipment men who attended the company’s first domestic 
and commercial air conditioning school, February 6-10. Front row, left to right, 
G. W. Summers, St. Louis, O. S. Humphrey, Memphis; H. V. McKee, Indianap- 
olis; H. P. Mueller, Milwaukee, and J. C. Chambers, manager of the Frigidaire 
air conditioning division. Rear row, left to right, R. M. Roseborough, St. Louis; 
Cc. L. Hewitt, Jr., Baltimore; C. G. Abbott, Springfield, Ohio, 
and Roy Moffitt, Chicago. 
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division, who stated that the pur- 
pose of the school was to give to 
men who will be actively engaged 
in selling and installing air condi- 
tioning equipment a basic knowledge 
of the development of means for 
human comfort and efficiency as 
well as the many applications which 
may be made with equipment avail- 
able today. 

Mr. Chambers’ staff of instructors 
included L. E. Smith, George S. 
Jones, Jr., and other engineering 
and research division members of 
the company. 





Michigan State to Hold Second 
Warm-Air Course 


A second short course in forced 
warm-air heating has been sched- 
uled for March 28-30 by the Engi- 
neering Department, Michigan State 
College, Lansing. It is intended to 
enable dealers and others engaged 
in the industry properly to calcu- 
late and engineer forced air sys- 
tems, and attention will be given 
to controls and similar accessories. 
Registration fee is $3, which in- 
cludes the banquet. The tentative 
program follows: 


March 28 


9:00 a.m.—Estimating Heat Losses’ and 
Discussion of Troubles. 

1:30 p.m.—Estimating Duct Sizes. - 

Discussion—Register Temperatures, 
Troubles. 

7:30 p.m.—Laboratory Demonstrations. 


March 29 


9:30 a.m.—Fan Characteristics and 
Pressure Losses, Filters, Washers, 
etc. 

1:30 p.m.—Furnace Controls—Coal- 
fired, Gas, or Oil-fired. 

Discussion of Furnace Sizes. 

6:30 p.m.—Banquet. 


March 30 


8:00 a.m.—Humidification and the 
Comfort Zone. 

Types of Equipment. 

1:30 p.m.—Heat Removal in Cooling. 





New York Section of A. S. R. E. 
Hears Talk on Appraisals 


The 40 members who attended 
the meeting of the New York Sec- 
tion of the A.S.R.E. at the Hotel 
McAlpin, January 26, were priv- 
ileged to listen to a most unusual 


talk by Lyle H. Olson, vice-pres- 
ident, American. Appraisal Co., 
New York. Mr. Olson spoke from 
the many years of experience which 
his company has had in appraising 
refrigerating properties, and _ pre- 
sented some most interesting statis- 
tics. He also discussed the prob- 
lems of appraising physical assets 
which have been brought about by 
rapid changes in reproduction values 
in recent years, and also by the 
rapid obsolescence of plants through 
technical development. 

In the absence of C. H. Launs- 
pach, Vilter Manufacturing Co., 
Milwaukee, who was unable to be 
present to deliver his scheduled talk 
on “Industrial Refrigeration,” Harry 
Harrison, of the Brunswick-Kroe- 
schell Division, Carrier Corpora- 
tion, who acted as chairman of the 
meeting, summarized briefly the 
paper “Cold Diffusion in Commer- 
cial Applications,” which he pre- 
sented in full before the annual 
meeting in December. 





Raisler to Distribute Electrol 


Raisler Engineering Co., Inc., 
New York, merchandising sub- 


sidiary of Raisler Heating Com- 
pany, has been appointed distrib- 
utor for Electrol oil burners in the 
New York area. The company plans 
to expand its merchandising activ- 
ities to include air conditioning and 
will work with heating contractors 
in its territory to sell automatic 
heat and air conditioning equip- 
ment. T. G. Walker, formerly of 
Electrol, Inc., Boston branch, will 
be in charge of sales. 





250 Western Engineers 
Convene for Air Conditioning 
Symposium 


With some 250 west coast engi- 
neers in attendance, the Western 
Conference on Air Conditioning, 
sponsored by the San Francisco 
Section, A.S.M.E., was held in 
Berkeley, Calif., February 9-10. 
L. Washington, of Stanford Uni- 
versity, opened the business with a 
discussion, “Basic Theory of Air 
Conditioning,” illustrated with 
black-board demonstrations. This 
was followed by a description of the 
psychrometric chart and its uses, by 





C. R. Dodson, of the University of 
California. 

Effects of the condition of the air 
on comfort and efficiency were dis- 
cussed by C. W. Brown, assistant 
professor of psychology, at the Uni- 
versity of California, in a paper en- 
titled “Physiological-Psychological 
Basis of Comfort.” An analysis of 
cooling fundamentals followed, pre- 
sented by Prof. Walter S. Weeks, 
of the University of California. “In- 
sulation and Heat Capacity in Rela- 
tion to Heat Transfer” was then 
presented by Prof. L. M. K. Boelter, 
of the University of California. 

Experiences of the Fox West 
Coast Theaters with air condition- 
ing plants in its amusement houses 
were related by Lee Hungerford, 
chief engineer. H. L. Lincoln, of the 
Union Ice Company, next addressed 
the group on “Cooling with Ice in 
California Valley Summer Weather,” 
in which practical aspects of the 
subject were covered. 

At the dinner meeting held at the 
Engineers Club, San Francisco, Dr. 
Albert H. Howe, specialist in res- 
piratory diseases, spoke on “Medical 
Aspects of Air Conditioning.” 

“Design Procedure for Heating 
and Cooling Installations,’ by W. 
FE. Leland, opened the Friday ses- 
sion, followed by F. W. Kolb who 
discussed air filtration. J. J. Donovan 
then spoke on “The Architect’s 
Problems in Heating, Cooling, and 
Ventilating,” in which he discussed 
collaboration between the architect 
and the engineer, picturing both as 
trouble shooters before trouble com- 
mences. “Control and Regulation” 
was then discussed by T. B. Hunter, 
followed by B. M. Woods, who with 
associates at the University of Cali- 
fornia, had prepared a paper on 
“Cooling Rural Homes—A_ Study 
in Progress.” L.M. K. Boelter and 
Virgil H. Cherry presented the con- 
cluding paper, “Air Infiltration 
Through Windows.” 





Delco Heat Joins A.O.B.A. 


Delco Appliance Corp., Rochester, 
N. Y., subsidiary of General Motors 
Corporation, which has completed 
arrangements for national disti1bu- 
tion of its line of oil burners, has 
become affiliated with the American 
Oil Burner Association. 
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Timmis and Kingsland Talk 
on Temperature Controls 


W. Walter Timmis, New York 
manager of C. A. Dunham Com- 
pany, and George D. Kingsland, 
vice-president, Minneapolis-Honey- 
well Regulator Company, were the 
speakers at the regular meeting of 
the New York chapter of the 
A.S.H.V.E., February 20. Mr. 'Tim- 
mis spoke on what might be termed 
central temperature controls, by 
means of which the steam is con- 
trolled in the piping, giving control 
over zones in the building, while 
Mr. Kingsland’s subject was in- 
dividual radiator control valves. 

Mr. Timmis pointed out that one 
of the advantages of the zone con- 
trol was that it greatly cut down on 
the heat loss from piping which, if 
not so controlled, would at all times 
be under steam pressure, while if 
under control would be cold when 
heat was not being supplied to the 
radiator. The speaker discussed 
vacuum return line systems and 
zone control, and showed numerous 
examples of such installations. 

An unusual presentation of his 
subject was used by Mr. Kingsland, 
who told about radiator control 
valves by following the progressive 
steps made by his company in de- 
veloping this line of equipment. A 
complete series of models was 
mounted in view of the audience 
and by means of slides the speaker 
showed the results obtained by each 
model, and the improvements felt 
necessary, concluding with the 
model now being made. 

The resignation of L. T. M. 
Ralston as president of the chapter 
was accepted, the resignation being 
offered due to Mr. Ralston’s illness. 





Andrew Clinton Edgar 


Andrew C. Edgar, only member of 
the A.S.H.V.E. who attended every 
annual meeting of the society, died 
on February 13 of angina pectoris. 
He was taken suddenly ill in the 
Hotel Gibson, Cincinnati, while at- 
tending the 39th annual meeting of 
the society. 

Born on November 28, 1869, Mr. 
Edgar had been connected with the 
Pierce, Butler & Pierce Manufac- 
turing Corporation, and the Abram 
Cox Stove Company. For 12 years 





Andrew C. Edgar 


he was engaged in the heating con- 
tracting business in Philadelphia. 
He was active in the affairs of the 
National Association of Warm Air 
Furnace Manufacturers, Certified 
Heating Association, Philadelphia 
Heating and Plumbing Contractors 
Association, Heating and Piping 
Contractors Association and the 
United Association of Journeymen 
Plumbers and Steamfitters. He was 
a charter and life member of the 
A.S.H.V.E. 

Mr. Edgar is survived by four 
daughters and two sons. 





Early Curb on Bid Shopping 
Expected 


Although the Goss bill, providing 
legislation against the practice of 
peddling subcontractor bids on Fed- 
eral-financed building operations, 
was defeated in the present session 
of the House of Representatives, an 
early passage of some law to pre- 
vent bid shopping in Government 
work is hoped for by the building 
industry. James A. Wetmore, acting 
supervising architect of the Treas- 
ury Department, stated that the 
Treasury recognizes the evils of bid 
shopping and agrees that it should 
be curbed in some way, but does not 
believe that this would be possible 
under the provisions of the present 
bill. 

Opportunities for evasion of the 
law allowed by the bill in its present 
form are given as cause for the 
Treasury Department’s opposition 
to it. Under the Goss bill, as 
proposed, a contractor, not knowing 


News of the Month 


who his subcontractors would be, 
could write in his own name as in- 
dicating his intention to do certain 
parts of the work, later to request 
permission to let it out as a subcon- 
tract when it became evident that 
he himself could not advantageous- 
ly do it. 





Detroit Utility Plans Air 
Conditioning Promotion 
Campaign 


A conference on air conditioning 
was held in Detroit, January 31, 
under the auspices of the Detroit 
Edison Company, at which more 
than 400 engineers and contractors 
heard described new developments 
in comfort cooling equipment and 
practice, and learned of plans for a 
direct mail advertising campaign 
to be carried on to stimulate inter- 
est in air conditioning and comfort 
cooling. 

S. S. Sanford, of the utility’s 
power sales department, provided a 
number of suggestions for selling 
equipment in which he compared 
the ice cooling system with the me- 
chanical system as to fixed and op- 
erating costs, and strongly ad- 
vocated that the salesman determine 
as soon as possible his prospect’s - 
ability to buy to enable him to 
recommend the most suitable equip- 
ment. J. H. Walker, superintendent 
of central heating, and G. B. Helm- 
rich, engineering department, De- 
troit Edison Company, followed 
with descriptions and general spec- 
ifications of the various types of 
equipment. 

For the advertising campaign, to 
be conducted during the spring and 
summer, the equipment contractors 
will submit lists of prospects, to- 
gether with their own letterheads, 
to the Detroit Edison Company, 
which will prepare and send out the 
mailing pieces. The contractor is 
then expected to follow up the 
prospect. 





British Heating Engineers 
to Publish Own Journal 


The Institution of Heating and 
Ventilating Engineers, 12 Russell 
Square, London, W.C. 1, England, 
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has announced that it will commence 
independent publication of a Journal 
for its members at an early date. 
Editorial offices will be located at 43 
Belvedere Road, London, S.E. 1. 





Waddell in Charge of Spencer 
Sales in West 


J. A. Waddell, who has been 
chief engineer of the Spencer Heater 
Co., Williamsport, Pa., for the past 
seven years, has been put in charge 
of the company’s sales development 
_in the middle west. 

W. S. Anderson, Jr., formerly 
connected wth the Riley Stoker Co., 
Springfield, Mass., and the Bigelow 
Co., New Haven, Conn., has been 
appointed sales engineer for the 
company, with headquarters at 
Williamsport. 





R. J. Schwab Sons Co. 
Organized 


Henry E. and Charles E. Schwab 
have organized the R. J. Schwab 
Sons Company to continue the busi- 
ness formerly carried on by R. J. 
Schwab & Sons Company. The lat- 
ter company was established in 1876 
by R. J. Schwab, who has since re- 
tired. 

Henry E. Schwab will be presi- 
dent of the new company and 
Charles E. Schwab vice-president 
and secretary. The new company 
will continue the manufacture and 
sale of heating equipment and will 
extend its efforts into the air condi- 
tioning field and allied products. 





Charles C. Ramsdell 


Charles C. Ramsdell, president of 
the Gilbert & Barker Manufacturing 
Co., West Springfield, Mass., prior 
to his retirement last year, died on 
February 8 at the age of 63 after an 
illness of several weeks. He had 
been suffering from heart trouble. 





Barron Joins J. French Paddock 
Organization 


Allen W. Barron, mechanical and 
electrical engineer, formerly a mem- 





ber of the firm of VanTuyl, Heartt 
& Barron, has joined the organiza- 
tion of J. French Paddock & Asso- 
ciates, 305 Stormfeltz-Loveley Build- 
ing, Detroit, as consulting associate. 
Mr. Barron will specialize in air 
conditioning, heating, ventilating, 
industrial and power plant design. 





Methyl Formate Included in 
New Refrigeration 
Safety Code 


A revision of the Safety Code for 
Mechanical Refrigeration, made in 
order to bring the refrigerant methyl 
formate within the provisions of the 
code, has been approved by the 
American Standards Association. 
Copies of the revised code are avail- 
able at 30 cents each from the asso- 


ciation, 29 West 39th St., New York. 





Kieley & Mueller Appoints 
United Equipment and 
Bollenbacher 


Kieley & Mueller, Inc., 34 West 
13th St., New York, has appointed 
United Equipment Corp., 245 South 
Third St., Columbus, Ohio, as its 
representative in the state of Ohio, 
exclusive of Cleveland, Eastern 
Kentucky and the western part of 
West Virginia. 

E. H. Bollenbacher, Atlanta, Ga., 
has been appointed the company’s 
representative in Georgia, Florida, 
Alabama and Eastern Tennessee. 





Early Enthusiasm Shown for 
Oil Burner Show 


Forty-seven manufacturers have 
arranged for 77 exhibition spaces at 
the Tenth National Oil Burner 
Show of the Americin -Oil. Burner 
Association, to be held at the 
Stevens Hotel, Chicago, June 12-16. 
This is the most enthusiastic, re- 
sponse to a national convention 
shown in the 10 years of the asso- 
ciation’s history, according to Harry 
I. Tapp, executive secretary. 





New Catalogs 


Air Reduction Sales Co., 60 East 
42nd St., New York, has issued a 
booklet entitled “Piping Tailored 
To Fit,” in which economies and ad- 
vantages of oxy-acetylene welding 


in the piping field are discussed. 
Illustrated with installation photo- 
graphs and drawings showing proper 
methods; 26 pages, 6 in. X 9 in, 


The Atlas Valve Co., 282 South 
St., Newark, N. J., has issued a data 
and price book on the Victor tem- 
perature regulator. The regulators 
are described, and applications 
illustrated. 


Bacharach Industrial Instrument 
Co., 7000 Bennett St., Pittsburgh, 
Pa., has issued Bulletins 1320, 1321, 
and 1324, describing Bacharach di- 
rect-reading manometers of both 
the vertical and the inclined tube 
type; standard size, 13 pages. 


Carrick Engineering Co., Mich- 
igan City, Ind., has issued catalog 
No. 100 describing Carrick furnace 
draft regulators; standard size, 12 
pages. A second bulletin, “High 
Buildings with Low Fuel Bills,” 
published by the same company, 
discusses increased efficiencies in 
tall building heating plants result- 
ing from furnace draft regulation; 
standard size, 8 pages. 


Eureka Valve Division of The 
Ohio Pattern Works && Foundry 
Co., Cincinnati, has issued catalog 
No. 30 describing valves and fit- 
tings for heating systems. New an- 
nouncements include an angle valve, 
horizontal and angle check valves, 
packless radiator valves, and sev- 
eral new types of radiator valve; 
31 pages, 5% in. x 7% in. 


The Ideal Electric and Manufac- 
turing Co., Mansfield, Ohio, has 
issued Bulletin 540, describing and 
giving engineering data for Self-Syn 
synchronous motors; standard size. 


Owens-Illinois Glass Co., Toledo, 
Ohio, has issued a bulletin describ- 
ing Dustop  viscous-coated glass 
wool air filters. Various installation 
arrangements are suggested, and 
capacity data included; standard 
size, 16 pages. 


Pittsburgh Equitable Meter Co., 
400 North Lexington Ave., Pitts- 
burgh, has issued Bulletin 1007, de- 
scribing Emco gas appliance reg- 
ulators for controlling the burner 
pressure on gas-fired equipment. A 
new line of water regulators and 
strainers for air conditioning ap- 
paratus is included; standard size. 
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Stretch-Proof Rubber Fabric 
Belts 


L. H. Gilmer Co., Tacony, Phila- 
delphia, is manufacturing Gilmer 
endless Kable Kord transmission 
belts in sizes and types for all flat 
drives from light high-speed service 
to heavy duty loads such as com- 
pressors, reciprocating pumps, and 
large engine drives. 

These belts are said to combine 
the functions of a power belt and 
an external contactor belt. Kable 
Kord belts are built around two 
layers of cords. Those of the outer 
layer have practically no stretch, 
and their purpose is to squeeze the 
pulling element against the pulleys, 
preventing creep and slipping. Load- 
carrying cords are arranged in a 
layer nearer the inside surface of 
the belt, and both layers of cords 
are imbedded in tough pliable rub- 
ber. An outer jacket of heavy fabric 
encloses and protects the whole. 

Required center distances are re- 
duced, according to the manufac- 
turer, because the flexibility and 
resistance to stretch of this belting 
gives it effective grip and pull over 
pulleys of smaller diameter. There 
is no splicing to weaken the load- 
carrying cords and cause noise and 
vibration, and the belting is said to 
be immune to glazing which causes 
slip and wear. Roll belting, round 
belting, and V-belting are also sold 
by this company. 





Vacuum Form Removes Air 
and Condensate from 
Steam System 


United States Radiator Corp., 
Detroit, is distributing the Vacuum 
Form, a device for relieving air and 
returning condensation to the boiler 
in low-pressure heating systems, 
manufactured by D&T Manufac- 
turing Co., St. Louis. The manufac- 
turer states that this device per- 
forms the functions of a vacuum 
pump, a condensation pump, and a 
receiving tank, by utilizing a differ- 
ential of pressure resulting from 


condensation of steam rather than 
by mechanical pumping. 

The first steam generated in the 
boiler passes into the condensing 
chamber of the Vacuum Form and 
forces the air contained in this 
space out through an automatic air 
vent. As the condensing chamber 
fills with live steam, the temperature 
increases, expanding a volatile-filled 
regulating bellows which closes the 
steam valve and by the same action 
opens a damper which admits cold 
air. This cold air is drawn in by 
an induced draft as the whole appa- 
ratus is connected to the boiler flue. 

This air serves as the cooling me- 
dium which, in passing around the 
outer shell of the condenser and 
through the flues within the device, 
condenses the steam and induces a 
vacuum of from 2 in. to 10 in. in 
the condensing chamber. Air and 
condensation are removed from the 
heating system to displace the con- 
densed steam, and the cold air acts 
to reverse the operation of the reg- 
ulating bellows to open the steam 
valve and close the cold air damper. 
The incoming steam discharges the 
air into the atmosphere, and the 
water is returned to the boiler. 

This device can be applied to the 
two-pipe gravity system, the one- 
pipe gravity system, the air-line sys- 
tem, or the vapor vacuum system, 
Type A being adapted to the first 


three systems mentioned, and the 
Type W, a slightly modified form, 
incorporating a boiler return trap, 
to the latter. 





Vacuum Pump Meters Steam 


A vacuum condensation pump of 
unusual design which meters the 
steam used in the system is being 
marketed by O. Glystrom Co., 108 
West Wells St., Milwaukee, Wis. 

Condensation enters the receiver 
to replace the air exhausted from it 
by the pump which handles only air 
and operates alternately as a dry 
vacuum pump and an air compres- 
sor, depending upon the position of 
the float-controlled distributing 
valve. When the water level in the 
receiver reaches the proper level, 
the distributing valve is thrown to 
the discharge position and the air 
pump discharges to the tank to 
build up sufficient pressure to re- 
turn the water to the boiler. When 
the water level has fallen in the re- 
ceiver, the float shifts the valve back 
to the original position, and air is 
again withdrawn from the receiver 
and discharged into the atmosphere. 

Pump is motor-driven through 
two or more V-belts, and is fitted 
with wear and corrosion-resisting 
valves. A small separator removes 
any condensation that may accom- 
pany the air from the receiver. 
Electrical connections between the 
switch and motor are made at the 
factory, and the automatic control, 
consisting of a combination of 
vacuum and float snap switches, 
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Glystrom vacuum condensation pump 


permitting operation as a vacuum 
pump or as a plain return pump, is 
included. Receivers are calibrated 
at the factory, and since a definite 
quantity of water is discharged for 
each cycle, the quantity of steam 
passed through the system during 
any given period can be metered by 
referring the index number provided 
to the stroke counter included with 
the machine. 

Standard pumps range in capacity 
from 5000 sq. ft. to 50,000 sq. ft. 
of steam radiating surface, with cor- 
responding air capacities ranging 
between 4 c.f.m. and 27 c.f.m. These 
units can deliver against a pressure 
of 25 lb. per sq. in., and will be 


supplied for higher pressures where 
required. 





Automatic Primer for 
Centrifugal Pumps 


An automatic primer for attach- 
ment to a centrifugal pump to 
maintain it ready for instant use at 
all times has been developed by 
Skidmore Corp., St. Joseph, Mich. 

This device, which is mounted on 
the pump suction line, consists of a 
float chamber which regulates the 
water level and serves as a trap 
for air. Control mechanism may 
be either electrically or water-pres- 
sure operated. A vacuum-producing 
device, which may bea small vacuum 
pump or a jet vacuum producer con- 
nected to water under pressure, ap- 


plies a reduced pressure to the float 
chamber causing the water within 
it to rise, displacing the air in the 
centrifugal pump. An _ equalizing 
pipe, connecting the pump casing 
surrounding the eye with the top of 
the float chamber, permits this water 
to rise to a sufficiently high level to 
maintain the prime in the pump. 
The vacuum producer is shut off as 
the float reaches the top of the 
chamber. 

If it is impractical to use water 
jet to produce the vacuum, a small 
electrically-driven vacuum pump is 
supplied. 





Machine Cuts and Bevels 
Pipe on Job 


Air Reduction Sales Co., 60 East 
42nd St., New York, has announced 
the Airco pipe cutting and beveling 
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Airco pipe cutter and beveler in use 


machine for performing these opera- 
tions rapidly and with mechanical 
accuracy on the job or in the shop. 

A chain of correct length for 12- 
in. pipe and having detachable slip 
links for fitting to 4 in., 6 in., 8 in., 
and 10-in. pipe tightens the machine 
to the pipe. The torch is then set 
and clamped in position for the de- 
sired cut or bevel, and the operator 
moves the device around the pipe 
by turning a crank which rotates a 
sprocket along the chain. The ma- 
chine travels around the surface of 
the pipe on rollers, cutting the ends 
square with the pipe axis. Branch 
fittings can also be cut and beveled 
for welding with this apparatus, and 
a complete section of pipe, including 
a faulty weld or leaking screwed 





coupling can be cut out of the line 
in one operation, if two torches are 
used in the machine. Additional 
chains are available, adapting the 


machine to pipe up to 18 in. in diam- 
eter. 


Oil-Burning Water Heating 
Unit Has Horizontal Tank 


A domestic water heating unit of 
unique design, having a horizontal 
water chamber, has been introduced 
by the Williams Oil-O-Matic Heat- 
ing Corp., Bloomington, Ill. 

Fired by a Williams Oil-O-Matic 
burner, combustion takes place in a 
central cylindrical chamber extend- 
ing through the length of the hori- 
zontal tank. This tank is divided 
into four longitudinal passages by 
a heavy block of refractory material 
which absorbs heat and transfers it 
to the surrounding water surfaces. 
The hot gases of combustion make 
three complete longitudinal passes 
through this water-surrounded com- 
bustion chamber before entering the 
chimney flue, and the design is such, 
according to the manufacturer, that 
it has been possible to adjust the 
temperature of the flue gases to a 
point just above the condensation 
temperature, the practical limit of 
heat extraction. 

Operation is intermittent, the oil 
burner being switched on and off 
automatically by a thermostat im- 
mersed directly in the water. The 
thermostat may be set for any tem- 
perature between 140° and 200°. 
The burner, when operating, con- 
sumes ¥% gal. of oil per hour. Ex- 
ceedingly compact, the unit is 55% 
in. long, 2234 in. wide, and 27 in. 
high. 








Williams Oil-O-Matic water heater 
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Wayne boiler-burner combination 


Wayne and Bass Build 
Boiler-Burner Unit 


A combined oil burner and boiler 
unit has been announced by the 
Wayne Oil Burner Corp., Fort 
Wayne, Ind. The boiler is the Bass 
90, manufactured by the Bass 
Foundry & Machine Co., Fort 
Wayne, described in the September, 
1932, issue of HeatinG anp VENTI- 
LATING. 

Matched to this is a Model S-4 
Wayne oil burner, having fan, oil 
pump, and Leland repulsion-induc- 
tion motor mounted on a single 
shaft. A new type of combustion 
tube and nozzle shut-off is incorpo- 
rated, and Minneapolis-Honeywell 
controls are included. Burner base, 
fan housing, and combustion tube 
are chromium-plated. Three sizes 
of boiler are made, for 700 sq. ft., 
1300 sq. ft., and 2100 sq. ft. of steam 
radiation, and one size of burner, 
adjusted to burn 1% gal., 2% gal., 
and 4% gal. of No. 3 oil per hour 
respectively, is used for all three 
sizés of boiler. 





Boiler-Burner Unit for Heating 
or Hot Water Supply 


A combined boiler-burner unit, 
described as the Aristocrat oil-fired 
water heater and residence heating 
boiler, has been announced by 
Combustion Oil Burner Co., Divi- 
sion of The Heil Co., 3000 West 
Montana St., Milwaukee. It can be 
installed as a steam or hot water 
boiler for house-heating service, or 
as a water heater for apartments, 








hotels, schools, and similar estab- 
lishments requiring moderately large 
volumes of hot water. 

Unit is of welded steel construc- 
tion, round in cross section, and 
having 18 seamless steel vertical 
welded-in fire tubes. The gun-type 
burner is mounted eccentrically to 
give the gases of combustion a 
swirling motion as they travel up- 
ward in the long central combustion 
chamber before they pass down 
through the tubes and out at the 
base. Full automatic controls start 
and stop the burner to maintain 
the required temperature. The boiler 
is insulated and covered with an at- 
tractively finished metal outer 
jacket. 

Heater has a capacity for heat- 





Aristocrat boiler-burner 


ing 300 gal. of water per hour, cal- 
culated on an 80° rise in tempera- 
ture, which is said to be equivalent 
to 750 sq. ft. of direct steam radia- 
tion, or 1200 sq. ft. of hot water 
radiation. The burner consumes 
1.65 gal. of oil per hour at this out- 
put. 





Sheer Announces Portable 
Humidifier 

H. M. Sheer Co., Quincy, Ill., has 
announced the Pep-Aire portable 
electric humidifier. Driven by an 
adjustable speed squirrel cage type 
motor, the unit draws air in from 
the room by the action of spinner 
tubes rotating like a turbine. This 
air is passed down through the mo- 
tor support sleeve to the spray 
chamber where it traverses a cir- 
cular path about 14 ft. in length 
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before being projected into the room. 
Dust is washed from the air in the 
spray chamber. 

According to the manufacturer 
the device will maintain a relative 
humidity of over 40% at 70° in a 
space of 5000 cu. ft. Current con- 
sumption is low, being but 14 watts 
at maximum output. 





Gauge Uses Tobacco Smoke 
To Register Draft 


E. Vernon Hill Co., 121 North 
Clark St., Chicago, is marketing the 
Teltru smoke tube draft gauge in 
which the differential of pressure is 
indicated by tobacco smoke from 
the operator’s cigar or cigarette. 
When the tube has been filled with 
smoke through the plug in the bot- 
tom, the intake nozzle is closed by 
the thumb or forefinger and the 
static tube inserted wherever a 
reading is desired. Air drawn 
through the intake nozzle forms a 
meniscus, or dividing line, between 
the smoke and the clear air, and the 
instrument is calibrated to indicate 
the desired draft by the location of 
this meniscus. For positive pres- 
sures, the instrument may be re- 
versed. 





Ice Room Cooler 


Komforte Koolaire Co., Inc., 6144 
Plankinton Building, Milwaukee, 


Wis., is manufacturing the Bright 
Komforte Koolaire cabinet type 





Bright comfort cooler 
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room cooler, using ice as refrigerant. 

Ice is charged into an inner metal 
container having a capacity of 300 
lb. Air is drawn in from the floor 
level by a motor-driven duplex 
blower and passes upward around 
the ice chamber, in contact with its 
chilled metal walls. At the top of 
the cabinet, the air traverses a series 
of cooling fins and is then passed 
directly over the top of the ice be- 
fore being discharged, cooled and 
dehumidified, from the grille in the 
top of the unit. Both condensation 
and melted ice drain through a com- 
mon connection. The cooler is 
mounted on 5-in. rubber tired 
castors for portability. 

These coolers are said by the 
manufacturer to circulate 1000 cu. 
ft. of air per minute, and to have 
sufficient capacity to maintain com- 
fortable conditions in a room of 3000 
cu. ft. of space. One charge of 300 
lb. of ice is melted in a run of 8 hr. 
to 10 hr. 





Complete Control Assemblies 
for Air Conditioning Units 


Julien P. Friez & Sons, Inc., Bal- 
timore St. and Central Ave., Balti- 
more, Md., is manufacturing com- 
plete control assemblies for air con- 
ditioning applications. ‘These con- 


sist of a Friez humidistat or thermo- 
stat together with a suitable holding 
circuit type relay, transformer, etc., 
mounted in an attractively finished 
knock-out type box with all wiring 
Controls are 


connections made. 





Friez humidity control assembly 


available in a number of standard 
models, with thermostat or humidi- 
stat mounted on the box or mounted 
separately for remote control, and 
for loads as high as 30 amp. at 110 
volts. A three-way hand switch for 
manual control may be included if 


desired. 


A relative humidity indicator has 
also been placed on the market by 
the same manufacturer. Human 
hair, carefully treated, is used for 
the hygroscopic element, and read- 
ings are constantly indicated by a 
pointer on an easily read dial. A 
thermometer is mounted on the at- 
tractively finished case. 





Century Announces 
New Burner 


An improved automatic oil burner, 
designated Model 1DS, Century 


Supreme, incorporating several in- 





Century Model 1DS oil burner 


novations in design, has been an- 
nounced by the Century Engineer- 
ing Co., Cedar Rapids, Iowa. It has 
a capacity of 1 gal. to 6 gal. per hr., 
and is suitable for large homes and 
small commercial applications, as 
well as for average residences. 


A silencing manifold reduces com- 
bustion and ignition noises in a 
series of expansion areas. Vibration 
is minimized by supporting the en- 
tire burner on a rubber bearing er 
sleeve in the clamp of the burner 
leg. This sleeve also permits ad- 
justment of the height of the burner. 
A filter cartridge is installed in a 
housing designed to permit cleaning 
of the strainer by turning an ex- 
ternal handle. Chromium plate and 
blue, black, green, or red enamel are 
used for finish. The blower mani- 
fold housing is made of brass be- 
cause of its corrosion resistance and 
adaptability to chromium plate. 





Link-Belt Builds Stoker 
Link-Belt Co., 910 South Mich- 


igan Ave., Chicago, has announced 
production of the Link-Belt auto- 
matic underfeed screw stoker, an 
outgrowth of the variable speed 
stoker transmission manufactured 
for a number of years by this com- 
pany. The stoker is made in a series 
of sizes suitable for heating plants 
and small power installations hay- 
ing boiler capacities ranging from 
10 hp. to 250 hp. 

Coal is propelled into the retort 
by a chrome steel screw conveyor, 
motor-driven through a_ variable 
speed transmission, providing for 
regulation of coal feed. A safety 
shearing pin protects the mechanism 
from damage in case of excessively 
hard foreign material finding its 
way into the coal. The forced draft 
fan is direct-connected to the motor, 
which is mounted so as to give 
an easily accessible and compact 
assembly. Automatic electric con- 
trol regulates the operation of the 
stoker to maintain a predetermined 
boiler pressure. 





Condensation Pump and Motor 
Mounted Vertically 


Ames Pump Co., Inc., 30 Church 
St., New York, is manufacturing the 
Type G vertical condensation pump 
and receiver unit in a series of single 
and duplex models to meet a wide 
range of heating requirements. 

Pump and motor are mounted 
vertically, forming a single unit, 
eliminating the possibility of mis- 
alignment of bearings, and removing 
the danger of damage to the motor 
in the event the cellar becomes 





Ames duplex vertical condensation 
pump 





34 


March, 1933 ® Heating and Ventilating 











flooded. The pump casing, volute 
in form and of cast iron, is arranged 
with a bell-shaped suction inlet, 
mating with ‘a similarly shaped 
opening in the base, providing a 
smooth passage and reduced veloc- 
ity of flow to the inlet of the im- 
peller. The impeller, cast in bronze, 
is of the single suction enclosed type. 
It is balanced hydraulically and 
dynamically and revolves freely 
within large clearances. 

Receiver and base are cast in- 
tegrally. Before entering the re- 
ceiver, returns pass into a mud 
pocket and through a strainer, and 
an automatic safety device prevents 
operation of unit if strainer is not 
in place. The pump is equipped 
with a float switch, and suitable 
starting equipment is_ furnished 
when power conditions require it. 
Eleven sizes are available, ranging 
in capacity from 2000 sq. ft. to 
100,000 sq. ft. of equivalent direct 
steam radiation, and the seven 
larger sizes are manufactured in 
duplex models, extending the capac- 
ity range accordingly. 





Central Air Conditioning 
System for Steam Plants 
Air Conditioning Equipment Cor- 
poration, Milwaukee, Wis., is man- 
ufacturing an indirect air condition- 
ing unit for basement installation, 
designated the Climastat, Series 
AC. It includes positive tempera- 
ture control, humidity control, 
washing and circulating, and may 
be connected with any standard 
refrigerator unit for cooling and de- 
humidifying the air during the sum- 
mer months. 
Blower is motor-driven through a 
texrope drive. The unit may be at- 





Sectional view of Climastat 





tached to any steam boiler or to a 
district steam line, and is adaptable 
to gas, oil, or stoker-firing. Air is 
delivered to the living quarters- 
through circulating ducts. Available 
in two sizes having hourly outputs 
of 81,000 B.t.u. and 300,000 B.t.u. 
at 900 c.f.m. and 3200 c.f.m., re- 
spectively. 





Pulverized Fuel System for 
Residential Heating 


Powderco, Inc., research subsidi- 
ary of National Fuel Co., Colorado 
Building, Denver, Colo., has de- 
veloped the Powderco Thermator, 
a unit coal pulverizer system ap- 
plicable to domestic furnaces and 
boilers. It is designed to prepare 
and burn economically the cheaper 
grades of coal to provide fully con- 
trolled automatic heat. 

Coal is received from the hopper 





Powderco unit, with grinding mill at 
lower left, and burner block in 
center foreground 


and ground by an attritional process 
in the unit pulverizer to uniform 
fineness, whereupon it is delivered 
to the burner by an integrally con- 
tained fan. Ignition is started by a 
high tension spark. Operation is 
controlled by a pressurestat, or a 
thermostat which switches it into or 
out of service, the feed to the ma- 
chine being constant for any instal- 
lation. It is planned that coal will 
be delivered in sealed containers 
and deposited in the hopper by the 
coal merchant, who will also be re- 
sponsible for removal of ashes. 





Rotating Commutator Used in 
Electric Contact Control 


Contact type electric controllers 
for regulating temperature, pres- 
sure, humidity, fluid flow, or liquid 
level have been announced by The 
Foxboro Co., Foxboro, Mass. Ro- 
tating commutator-type contacts are 
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used, and the instrument has been 
named the Rotax. 

Increased accuracy of control, 
positive contact at all times, and a 
minimum of arcing are claimed for 
it by the manufacturer. Contacts 
carry only the relay load, and a sim- 
ple, positive lockup type of relay can 
be used. 





Conditioning Unit with 
Controlled Humidifier 


A central air conditioning unit for 
the home has been announced by 
The Columbus Humidifier Co., 154 
North Fifth St., Columbus, Ohio. 
The apparatus is for use with a 
warm-air plant or in connection 
with a steam or hot water system 
to provide forced circulation of 
filtered and properly humidified air. 

An evaporator pan in which a 
constant level of water is automat- 
ically maintained is arranged over 
a humidistat-controlled gas flame. 
When the humidity ~in the living 
rooms falls below that called for by 
the humidistat setting, the gas 
burner is started by automatic 
ignition, and the same control causes 
the blower to start delivering the air 
to the rooms. When the desired 
humidity has been reached, the gas 
burner and blower are shut down. 
If gas is not available, an electric 
heating coil can be used for evapor- 
ation. The blower will also circulate 
warmed and filtered air under con- 
trol of a furnacestat. 

Gas burner is ignited by a safety 
pilot and controlled by a snap action 
valve. Four 16 in. & 25 in. Owens- 
Illinois glass-wool filters are in- 
stalled in a sliding drawer for con- 
venient inspection. 








Columbus air conditioner, cover 
removed 
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Present Heating Season Continues to be 
More Severe than Last Year 


January, 1933 


= day totals for the 1932-33 heating season up to February 1 
indicate a higher fuel consumption than was the case last year. As shown 
here last month, the whole country, with the exception of the west coast 













(Percentages below indicate 
increase or decrease in de- 
gree days this year com- 

pared with last) 


° ° ° e EAST 
states, is experiencing a colder winter than the season of 1931-32. . New York 4 22.1% 
The greatest increases are shown in the figures for New Orleans, Louis- Philadelphia + 31.2 
ville, Memphis, Birmingham and Atlanta. Among the northern cities show- aan He 
ing a considerably colder winter compared with last year are Philadelphia, Baltimore + 39.4 
Chicago, St. Louis, Cincinnati, Detroit and Indianapolis. New York is Pittsburgh + 28.9 
running 22.1% above last year, while Chicago figures show a 31.1% rise. — “a 1%; 
As compared with “normal” (fifty-year averages), however, only five St. Louis 4374 
of the cities reported below are having a relatively cold winter. These ———— 
el 5 : : Minneapolis + 24.9 
cities are Denver, Des Moines, Memphis, New Orleans and San Francisco. Cincinnati 4+ 36.2 
Cincinnati and Minneapolis are slightly warmer than normal, while the a i 
remaining 17 cities are all appreciably warmer than normal. The tendency Indianapolis + 37.6 
of the degree day totals to show up higher this year than last, but at the Louisville + 68.6 
: soebae Des Moines + 23.1 
same time amount to less than normal, indicates to some extent that we 
: ; . SOUTH 
are going through that part of the weather cycle which will carry us toward New Orleans + 111% 
winters colder than normal. Atlanta . + 47.6 
The cold wave which swept the country during February may be ex- ae ous ae 
pected to add to this season’s totals more than would normally be expected. FAR WEST 
Degree day figures for January, together with cumulative totals for the Denver + 4.1% 
: : Seattle — 6.4 
present season, last season and normal are shown below, as are the unit ee aii, ne 
fuel consumption data for the month of January. Los Angeles — 24.0 
Degree Days and Unit Fuel Consumption — January, 1933 
Atlanta Baltimore Birmingham Boston Buffalo Chicago Cincinnati Cleveland 
Degree days for Jan. 1933.............. 460 669 409 841 940 878 757 833 
Degree days, Sept. 1, 1932 to Jan. 31, 1933 1668 2222 1489 2654 3261 3307 2771 2918 
Degree days, Sept. 1, 1931 to Jan. 31, 1932 1130 1594 956 460 2651 2515 2036 2441 
Degree days, Sept. 1 to Jan. 31, Normal.. 1813 2619 1502 3280 3611 3487 2795 3365 
Lb. coal/sq. ft. rad., Jan. 1933.......... 3.680 5.352 3.272 6.728 7.520 7.024 6.056 6.664 
Gal. oil/sq. ft. rad., Jan. 1933........... 0.315 0.459 0.280 0.577 0.645 0.602 0.519 0.571 
Cu. ft. gas/sq. ft. rad., Jan. 1933........ 44.16 64.22 39.2 80.74 90.24 84.29 72.67 79.97 
Denver Des Moines’ Detfoit Indianapolis Kansas City Los Angeles Louisville | Memphis 
Degree days for Jan. 1933.............. 896 956 961 799 701 333 677 462 
Degree days, Sept. 1, 1932 to Jan. 31, 1933 3413 3777 3353 3014 2887 691 2490 1890 
Degree days, Sept. 1, 1931 to Jan. 31, 1932 3279 3044 2566 2191 2310 909 1773 1240 
Degree days, Sept. 1 to Jan. 31, Normal.. 3355 3762 3585 3130 3229 750 2526 1871 
Lb. coal/sq. ft. rad., Jan. 1933.......... 7.168 7.648 7.688 6.392 5.608 2.664 5.416 3 696 
Gal. oil/sq. ft. rad., Jan. 1933........... 0.614 0.656 0.659 0.548 0.481 0.228 0.464 0.317 
Cu. ft. gas/sq. ft. rad., Jan. 1933........ 86.02 91.78 92.26 76.70 67.30 31.97 64.99 44.35 
San 
Minneapolis New Orleans New York Philadelphia Pittsburgh St. Louis Francisco Seattle 
Degree days ior Jan. 1933.............. 1295 187 770 689 809 665 558 784 
Degree days, Sept. 1, 1932 to Jan. 31, 1933 4534 736 2503 2245 2804 2617 1454 2563 
Degree days, Sept. 1, 1931 to Jan. 31, 1932 3631 349 2049 1711 2176 1904 1766 2739 
Degree days, Sept. 1 to Jan. 31, Normal.. 4550 735 2910 2734 3003 2798 1414 2656 
Lb. coal/sq. ft. rad., Jan. 1933.......... 10.360 1.496 6.160 5.512 6.472 5.320 4.464 6.272 
Gal. oil/sq. ft. rad., Jan. 1933........... 0.888 0.128 0.528 0.472 0 555 0.456 0.383 0.538 
Cu. ft. gas/sq. ft. rad., Jan. 1933........ 124.32 17.95 73.92 66.14 77.66 63.84 53.57 75.26 


Fuel consumption figures given above are based on certain conditions, and for other conditions corrections must be made. The figures assume 
the use of steam radiators emitting 240 B.t.u. per sq. ft. per hr., a system operating at 100% efficiency, and radiators calculated for maintain- 


ing 70° in zero weather. 
B.t.u. per gal. for oil. 


Ventilating Degree Day Handbook.” 


Heating values assumed for the fuels are 12,000 B.t.u. per Ib. for coai, 1000 B.t.u. per cu. ft. for gas, and 140,000 
To correct for other heating values, efficiencies, and design conditions, follow the method explained in the “Heating and 
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Accurate Dependable 





Control 








or 


HERMOSTATS—both graduated and 

positive acting for dry bulb control. Hy- 
grostats—both pneumatic and electric for 
humidity control. Self Contained Regu- 
lators—complete line for control of air and 
liquid temperatures. Brine Control—regu- 
lators for control of brine circulating systems. 
Dampers—both single and multiple blade, 





Air Conditioning Equipment 


with or without operating diaphragm motors. 
Diaphragm Valves—All metal construction, 
including three-way valves, brine control 
valves, etc., etc. Accessories—Automatic 
Water Pan for wet bulb control, Relays, Pres- 
sure Reducing Valves, Pneumatic Switches, 
Dial Thermometers, etc.,etc. Write for Bulletin 
No. 251, which describes these Instruments. 


40 years of specialization in temperature control 
Offices in 43 Cities—Chicago, 2718 Greenview Ave.; New York, 231 E. 46th St.; Toronto, 106 Lombard St. 





REGULATOR COMPANY 
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The ‘Weather 


January, 1933 
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(Hourly observation of the Relative Humidity Plotted on this Chart) 





Day of Month Day of Month 

















Chicago St. Louis ’ 
New York Boston Pittsburgh Chicago St. Louis 

Highest temperature, deg. F. ............... 62 60 68 57 65 

Date of highest temperature ................ 23 4 22 18-19 21 

Lowest temperature, deg. F. ................. 14 9 13 16 20 

Date of lowest temperature ................. 1 1 1 12 1 

Greatest daily range, deg. F. ................ 31 32 27 28 28 

Date of greatest daily range ................ 12 12 11 11 11 4 
Least daily range, deg. F. .................. 5 4 4 2 7 4 
Date of least daily range .................... 29 rAd 29 28 28 : 
Mean temperature for month, deg. F. ........ 40.2 37.8 39.0 36.7 43.6 

Normal mean temperature for month, deg. F.. 30.9 27.9 " 30.7 23.7 31.1 

Total precipitation, this month, inches....... 1.53 2.04 2.39 2.32 2.18 

Total snowfall, this month, inches........... Trace 1.3 0.3 0.9 Trace 

Normal precipitation, this month, inches..... 3 66 3.61 3.05 1.90 2.34 

Total wind movement, this month, miles..... 11,773 7,785 8,570 9,143 10,573 

Average hourly wind velocity, miles......... 15.8 10.5 11.5 12.3 14.2 

Prevailing direction of wind................. N.W. N.W. S.W. S.W. S.W. 

Number of clear days...................055- 10 10 5 8 11 

Number of partly cloudy days............... 5 10 10 6 10 
Number of cloudy days.................e000 16 11 16 17 10 4 
Number of days with precipitation........... a 8 10 {4 9 3 
Number of days with snowfall.............. 2 4 2 2 None 
Snow on ground, at end of month............ None None None None None 




















Plotted from records especially compiled for HEATING AND VENTILATING by the United States Weather Bureau. 4 
Heavy lines indicate temperatures in degrees F. Light lines indicate wind in miles per hour. B: 
Broken lines indicate humidity in percentage from readings at 8 a.m., 12 m., and 8 p.m. 


S—clear, PC—partly cloudy, C—cloudy, R—rain, Sn—snow. Arrows fly with prevailing directions of wind. 
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